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^g-lc. ^aJJ_ujj Iglia^a^jJj 4jLi3C]l (JIiL^JIjlaII ^^jjla^a (JjLjliuj Clll^jlaLa-all eCA ^3 

djUaJU^ll ( _ ? _a j Personal Computers ^-^adl l » j-gV^I ^ 4-* hVi ^ 1 dl >\U ^ \ I 

4_jl_xlLuj V I L " ' «al ASj .1 * x * AjjsljlLall CllLaJljLAll j Intel ‘ al^ 4 » n 


t_il_j£ jJh j (JjVI £— a^y^ll cl ale. I ^ j Ic_a ^g—Laxj ( __ s -^l alkali Ch° 

^.j £_a j-a£ Assembly Language Programming and Organization of The IBM PC 

£_^I^a]I a r - j <q (_ 5 -^l 4 at . >.y 1 j Iaa ScL-all oAA 4_j11£ ^_3 4 < , J . J l Jl e-j y m 

ScLall 4-jl^J Ig-aJjlajl <_r^j c£.J^VI 


Background AjjHa^l AailaJl 

~t laill CIiIcJLjj 4 al'iA ^\1 4_ia3^)]l 4^aJaj‘jM a (_] <ol all I 4_iii£j I > ^L-aJVI i— l_a_J 
^ .aa. (_j^a 4 aVi-C /\\1 4 \\\ , n-v \1 CllLlLaatJl (_J-aL*j]l Sclalj lS ~) - k -“ c ' (j-uil.lu»]|_j ^gjli!i]| 


A ^IViV I iA\'\ 4aV'A^\l j^i 4-ajoi3j d_J jjJa j ^ jia j 

(j^£j (ji JjJaSJj (_)-3VI ^-ic' I dlx ]| 4_a-a^}j]l djliJ (_£Aa.l t _ s -lc- t a^jatj]! i_Laj tilled 


Structured Programming Language lU*!^ ^-ill <— iLilll 

dlLi] (j-a (_£Lj ^sl-alVI C^) a. a\ ^c-al^-Jl 4-ljg >>ij (j ^<aj (j-^J (j-J-allj (3^ >«C]I 

(_]^t_a. 4_jll£ jJt> tlUc t aC_gJlj _(_£j_a.VI 1— il*Jl A a Al 

_4 al'i-C ^\1 4_a-a^)j]l CllljL^a ; \_1 ja 1 (jl JjJaSJj *-laal]l 4 jl1 


S jLaJl <_j i^luji 

j'^j AXa^ll (_j^a 4_c-^aa-a ^^-ll A fll j. iaVl j a^L-all oAA ~I^A*t . .t j ~*t j > u 

(_jjlic.l_ud l ]<~- j' j. "I aA^lj oj-iJaLa-a (_jc- j»AJj .4 Aa.1 

4_jLj£j t_jJUa]l L^jS 4 jlaC- CjIc-Ijuj 4iLjJaVC tSAaljll SjjJaLa-all 

l £ AAASllj l ]<~- j' j. "I ^alj_j]| ^^LLudl _4_la.^a <_]_^ ^^-3 A j^Ha^aJI 

l .all \ l ) « l .'1 ~v \i 4C, ^l_la lull j ^zlj— ^Lij ji—Lt. >' V I 4 Li l .' ' i 
AiLjaVC l-^A o^Lall ojj 3 jlAa t _ s -lc- dll^jl jHaVI ^ r - J ^ «a j»44 

.SjjLall ajliil 4_jl^J ^ ^lg-ill (jLalaVI J) 

d^Lait cliLjlx^ 

4_ujI i— -La-j j 4 laH x n * oAa.j cJ L (_J^ t(J_jj^aa]l Ac. j)*~y «a] a^Lall a. 1 1 aflj j»J 

lU Jaijj _4_1 (Jjjl_ud]l j > ^»a\l ^^gAc. ojlc. AaitJ <_Jj^a3 (jl dua L-UJ^jILj . -^»a\l 


4_jIj£ L-lIIj aid jgj L-a£ J j^a3 (J^ ^ 5 -^! All ujV| (Jd (j_C- 4_jlaVI 

^3 (Jjj^aall (_Jlallj _<_]j>^a3 <_J£ (^3 ^-al^jJl ^ya Ac. ja~\a 

4_alLa]l dll_aJl*-a]lj 4 aLc- a jj_i^aj 4_2 j3a 1I Clil_aJL»_a]l J jl ijj \ ^gjl_!lll J i^iatl 

8088 0^-*-ai] ^gialAAl t-J-j^jll] (_jla^)jtlj ^1 4_j^ala. ajjj^aJ Intel 4jajujl^jJ 

_Sj£IA]| ^-a t_lial_al]l 4Ad^)iaj Aj 4 aVf A ^11 Cl d^l a > iia ]' j 
Clll^) ^-Laalll 4_*J ^g_3 J-al j!>U ^UJI Jldll 

t 4_j_udljudVI j.-aljVI (j--a A r - j a ( __ S -Ac. t a^_xl]l ^g_ll A 3\ ^ dVl j dijljiillj 



Jj^/l ^.,aa\\ 


(_J1_^aVI CjULasU ^LialS A * jaULaJI Clll^lA-j ^alAilLuilj 0 -al_j^}jil ^al_*Jl (_]£_ui]| ^^-Ic. 

0 JJ» . .o 0 aI^)J 4_jIj£ ^aJJ <Jj«^aflll 4_)lg-j <^3 .^I^J^VIj 

cJjW^' j Flag Register <jjW^' J > t H <a l — ^ ^ ^ 

A jfljj Aj*_) Cl il aj A3 ^A ill A aVt-C *11 ,jl l>ijq 1I CllVL- ^ ■ ‘ ^~* J'J ^ aVt-C /Al i"i1 iLaaJLj 

_aAAa*<a A iLac. 

^-Sc. ( i jjtjJI ^aJJ IaAjuj A aVi-C /\\l f- j£i]l 4_i3 ^aJJ n a 1 ■v tt ^Ji^att 

High Level <j-SS-*-SI ^jj_uia]| caIa ^caI^-aSI (j^a a jj » t<o\l ^c-al^-ill a jqj^ 

_^La^li]| 4 Jl 1 ^ jilJl ^aljl aISa ^j-ajJajjj Language 
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^caLa^jaI] 4_aLa£JI 4_l^.^a 
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o^IjAj ^a^jiij 4 _ac-^)3 4_aLa^ ^aJJj A a ^'* > - <a ( iLo ^3 ^jc. 4_AC-^)iSl 

_4_hjlLuall ^^3 Lglic-Liiaj ^jjlLall ^ya 4_JJjoiC. ^l3jl 

AJtl t5 _£ ^LaAjh’i n.iollj A aVt-C ^\l <jjAsJl JaLall ^Jc- t 3 jxj]t <j 3 .all * ^ <it III J-^att 

A aVt-C /\\l Cllli_ai*^XAll s^a jJ-aljtjil <2J jAs ^ 4 .Jc. ( ^aJJ La£ ^La^ll]| 
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lAA ^ .Intel 0^1-*-^ I 4.. Vile, (j--a dll ^11 a .all ^^-Ic. IBM ^l-l»j £-a A_a3ljia]l Aalxj 
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d~'-N.*i jgj| d^l — _,Ji La£ aAA_a-a •’ ■ •-> •■• • l 1 j-miLa. ^Liaj ^Lill ^cJl*aall ^alAdiail aLli dlA 

al—iJ A * Y At ~l d‘i ml j ibm PC ^jdll Ch® <— »l ill A • AA ^cJLjla]| 
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£^a (JjAaj (_^l 4 ■r'j Vatl ^^al^jJLj Jjl il^VI ^a_J dl <-n. ~ j. ^alll ^^-3 o^) jjT S^)-^ 0 cs~^J 

^g_3 I ( __ s — I illj SA_jAaJI dll ilS-aVI dllj aA jAaJl ^c-alj—Jl Jj* di 4 ijlS-al 

ALJAj cJj l *aaH]| CH° C-^^-dj 4 aVd ^11 dl_^Jljt^a]l (Jjl Hi i. u ^_Li 1 a43 .4 ajA^ll dll ^JLx^ill 

4_aj 3 ^-i^aSlj Word Length ^ .^ITII dl la. (_j^a ^cJl » <q\\ daL*Jl ^j^i'l .^»A\I 

.4-aL*Jl '1 ■ ^ A ll ^jAaaij] 4Al_daVl-J Sj^IaI] 


A » A A gcJlxa^ j A»A1 gJlx^j 

J^»1-*aj ^Lx4> j^ij 8086 ^ j^=p 1978 cs^ | n t e | a£ jai duli 

^LLoi dllo a*j.( aA^kljll S jaJl ^ i6-bitLU^*^' 16-bits 
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<C. j_m L_<Llj*j ^l_lj Jda^a j^i .1 jVnl ^»jl/Lll j-a jJl jl—L^a&i ^gJllilLlj djlll 
djdlll a.1 ~\j (jjol £i j A 1 (J a*j (_£d_ S! ^ i-^aaVl dj_ ill .1 j.lVn ^cJI *-all 

.(MHz jj. 

IBM PC ^ 5 s-ljuiIsvJ! «.Ldl 8088 jl ji-k li IBM ^ j-L L-laLj 

i_alfLall j- 0 (jl^ c“lj j s A qK'ill j^xkj ^gjl dldaVl-J 4 jla (JaLuII <ljg ml lilljj 
i _ ^ » j lill jj -| g_pjt_ll dil j 8086 ^g-lc. c . 1 *«l-aJl eld l 3 ijll tilij 

(_S~^ 16-bit Jj-lai dai£ <_J^al*jj p-^C-l. w-,-a dlldaaji ^Llai c-Lii dil£i ^Liijl 

■ L)' a 3^ 

^glll dldll A In 3*1 j^/Hlai La&j dlLajLull jiiiii 8088j 8086 LA-aJlxAll (J-aLui 
IJ >«LaJl a j £y\ L g_3 IgJLad— ml ^LL-i ^gdll j S.1 j.wll dll ^11 » .all 1 g 'la dlldl 
8088 j 8086 j-iaJl_XAll (_£ lev ^gdll ^cal j_lll jl_3 ^gJl— 1 illij 4j ./i^ >’.'11 

^_3 dlksljllli al da ml La jJfc J a.1 J.wll dlLaJlxall ^g-3 (_la*ll dsJLma dill jLa 

.^oal Jill 

80188 J 80186 

U-c- ^1 -lij 8088 j 8086 ' J^J-^ 80188 j 80186 u 1 j-Ldj 

4 al l dVl j 4 Vail dlLaJljoal i ^g.2 daAdLuia dlilS ^-Sll dll alldll JjS> Aliii ^Jjljla 
Support SOC.1 _uia 1I dllA^.jll jAn x 1 a (_] al dill 4_mala-all jaljVI (jA-» « 1 ^g-ll 

Extended JW ^ ls-*J j-^1jVI <_>d*i dldal did dUji£. Chips 

liLlij Sj-ii£ S j j .j. ^a.i ej.g-a.VI ^ j jalla .a l l jCddl di La jac-j .Instruction 

.llAall ^cILjlaII j j g la ^g_ll 4 al l >»V1 J Lag-l&lLm (jc. j djl-3 ^AaI A 4 i L 

.JljanVl ^ 80286 


-I 80286 

16 ^-aIS £-*a (_J-al*JJ 0 lL*-a jjkj f. 1982 'Ld ^ 80286 ^II^-aII ^ jia 

1 2.5 MHZ cs-1) ^ j-** <_Udi cdp. 8086 ^1-*^1' Lh 1 ^ J-^' <L£lj Bits 

dllll I L1>lb 80286 ^im-1' dll jm .8086 ^ll-*-^!! 10 MHZ djlLa liUjj 

Two Modes Of Operations *'>£U - 1 

Real Mode ^ LdJ I ladJl LaAj j jJad ^ J^*JI didy 80286 ^1*^11 

.Protected Mode -ladll j 

^JldlLj 8086 ^_jLll Lh 1 ^ILiaS 80286 j^lL*-*!' J-^ 0 ^j^l l ladll ^ 

(_£ I (j jAj lad ll lAA ,^3 (_1 a 3U 8086 ^ILt-all l^llll£ did ^^ill 

.(Jjdl 

dLSj ^g_3 0 a 1 _ 1^)1 (_ j^a J-4^1 (_llddl ^all (jl dli ^g-aa-all ladll Lai 

4 -k^l ji Ji^dll (_ja 0 aL ji LLa ^ jL ^Lllij Multi_Tasking -dl j 
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(ALIAj dl_3j]l (jjiAi (^g-3 aj^lUl ^^-3 (J-axJ 


J_al 0 Al_ijJ 


£-a (_]^o1jlj]I (_j^a 0 -al_ijj]| £_Laj aA_a ^g-lc. 0 -al_ijJ c3-^ Sj^IaII aAAa-a 

. jaVI £c<al_ijj]l (j<aA*i ^ill 6 _J^Ia 1 I (JjiaLLa 

-: SjSIa - Y 

^ 5 -a (4 Uaj 16 MByte J-^di a j-£Ia £_a c_i_Llaj]l 80286 

.( 8086 1 MBYTE <Jj^) Jadll 

-; A+±\ j&i\ S jSlill J^bull - r 

a j_J-al*ll3 0 ]L*-a]] 4a^ jill AaljL (AUAj ^-aa-a]! Jadll ^A iaIIa ^JJ Cjja. 

JaaV) 1 GBYTE — ! (J id ej_lj£ 0 aIj_i AjVn\ 4_la.jlaJl jjjajJl dlAaj 
eA_A j-C. dA -dll ^»1j >>i j ^Ja_a3 16 MBYTE Sj£IaJ] 4 d3 J 

.(_];» dill ^aiai oALa ^3 cJj l - a^Jl J JJjjJall 

-: 80386 gE^l 

0]L*_a1I jJ>j 32 BITS 4d£ JaUjj ^cJda Jjl ^Uij 1985^ ^ 

4 aKI I JjJa 4ic. l ^aI iALSaj 80286 j-* £_ jd j^j 80386 

(^Ij lUUjj <^1 S jjj£ 1I 4c jd] 4djj (32 _BITc 5-^I 1 6 BIT u -*) 

AAc (j-a <_j3l AAc ^^3 j-aljVI (j-a AAc AjqYn ^j£j 4_ili 40 MHZ ^jJ) (Jid 


.80286 1-§A jiia jj dll dad]l 

J-axj dl la. ^-aa-a]! Jadjl j ^AlAaJl lad] I £a J-aLfci]l 80386 ^l*-d £lja!Luil 
dl .80286 ^-aad JadJl ^-ij 80386 £cJd(Jl£ ^^illaJl lad] I ^ 

VIRTUAL ) 8086 (d*d yfdal jlaVI JadJd (^ajoiJ A_lAa Jad ^J 1 4 ildaVb 
0 ]L*_aJ| £la! J _ 1 (j_A ^alj JJ j-* -lad j-Aj ( 8086 MODE 

.Aalj d3j ^3 S jSlUl ^ 8086 

S j-^Iaj 4 Gbytes l g »q >^ a j£Ia £_a J-aldll 80386 ^1*^1 

.64 T BYTES Jj : 4 jJal 

(j-lc- c5>^ <_s-& J 80386SX ^]L*-a]I 4 mji j 4a. jd iAUa£ Aa.jJ 

. 16 BITS <_UUli Ua jLa lgj£]j 80386 ^^1] ^ialA]l JiZJl qA i 


-: 80486g^^< 


0 ]L*_all j_a 4 *JJ^ 4 a. jd jx- a jUc. jA j 80486 J^la 1 989 ^ 

a jjjill 4 x jjoJ] 4 ildaVLf 80386 y j-<» (^Jc- 80386 

4 _]|jla.l iAUaS JaA 3 aAalj 4 dali ^3 ajJ^J 4 .aAaJ t udl j^aljVI Jj^]l Aliijj 

^_]c. (Jj JaJ 4 _llLuiaJI dLlLaatJLl jdla. xJI j 80387 Ac-LuiaII 0 ] 1 jla]| (> _ s Jc. 

^c] 1 _xa]I j_-a ]dj_Ja l_!i 3 j (jjd i a J dl lLaxJl aA_A dl_il£ d la. 4 <a Ya^. aIa_C.I 

Ac. 1_uia]I 0 ]l_*-all_l ^^a-uil (jlJlj A * TAV ^c]1_jla]| Aj_aj (—1-1 Jali 1— a-a A • TA*] 

A • TAT 0 ]L*^Jl ^ 0 ]Lia]I Iaa ^caA A 3 j Math. Co_Processor 

dll a j_SIa Cache Memory ^- 1 ] 4 il-dVl-j 

bjSIaJI dl_il_n]l JaLiH] 4 1 j . " l_^-alAaijujl ^i-lj lAa jld-a (Jjj-aj (j-aj 

.8 Kbytes ^ • a '>^ j(c 3 ^-^' ^Jladl j 4 jaI*JI 
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(jjid 1c. <_J^a3LJ (_£dllj A * VA 1 jj^a A * £ A "1 j n» j 

^g-lc. A • £ AT (jl ^^Jl AildaVC lAA _dl^a dVC . 3 . 3 ^)li]l 

.100 M Hz 1 . 1 a. aAc. dldjj 

^^-lAdll <_J-a*JI d J*\ jj^a 1—aLaj A • £ AT 0 ]l_*-a]l£ J-g-3 80486SX 0 ^l-*-A 1— ' al 
l " <1 jh ■ d aAc. dj-gJa .33 j _A_ldl.3 0 ]L*-a ^Ic. (_gjJ-^. < V A_j| 1.3c. LajS 

LiA (Jl 2k Aj Lgdj ojjA Aj^jA^j^. dli^lldl A^jJ V j)£Jj A * £ AT 0]l*-all (j-a 

.Ia^^a] ^ i n*n V 

Pentium 

£-a (_J-al*jj ^cJl_*-a (Jjl j-Aj Intel a£^_Ai diljlAj^aj ^>dl _jA Pentium 0il*AI 
AjjULa Lg-J <_]-a 3 tJ ^dl 1a_^ A-JlaJI Ac^-aull ^-ll ASldaVl-J 64 Bits A_a1£ 

Cache a jIaGII Sj^IaJI ~ -v^. SAl_ij cs-^ AaVC IdA A * £ AT ^JLjlaILj 

.Memory 

£c]1_jla]| Ac-j-ioj l fel3 dAlAjl Pentium 0^1 * A_ald-a dljlA_a<al dj-gJa A3j 

j-aljl A_J (jl_j jldaJ (jA-Jlj MMX <_]^° l-§-}3 AjII A_l3l_dl dljldal AiLdl dldij 

_aAAada]l JajLau^ll £-a (J-^l »*iU 


A » A 1 gdbuxJl j A * AA gdbuxtt <— u£ Jl\ 


^_lc. ( (Jjj^ia (_ jc. iAUAj ^^AAaII C_lA^)j]l ^^Ic. t aj*j]l ~*ij j. u £^Al lAA ^3 

aAA t-\ j_^VI <_£- 3 (_J^uoLa (_J£ Ailiajj (_JAa oA^j^jAI AqViA.a\l dV^ m,a\l 

Adisljl] A-l uijj (_]^aL*j]l ^^-3 LgdAdljjjl ^»J _1 4 aid A jVI A— did 

j_dj dll xulsdl eA_A jl Ad SA_iaAI dl AlxAl lS J 1 * 'If- Jal a^-ll ^dll 

.Pentium -^1 A'ii.wll dl_aJL*-all ^-a Lg^al. , iA‘u>il 

J “ A M 

d!Xa. uiaII ~ i j. asp (dj td!Xa. joia ]1 ^ ^c] 1 jla]| j_J^.lj dULnll ^»jj 

dl_lLaJtjl a-'. J-d 9 ^jjj A 'ill t."i '-s. i j_xj j\ nil *_^a (_]^alx!i]l l_g_i3 ,aJ_lj ) dl_lLu -v ■ A 

_A_i£Lda]lj Ajjdidl 

A al'tA ^11 jj jUxJ! Lg_i 3 jilij | jd jLlt -n. ■ ,i a 

,3d jd \i°Vi d “Jla-all AJd J jd jAj ) dVldJl (Jdui»a 
A_iliajj «.La_uil ^Jl_j]l «. ^_3 ~ j* A x uj j_J^_uia 1 £ 3d ^Jl-*dl 

_<_J^jud>a <J£ 

DX,CX,BX,AX CZkujxA 

(_jdaJ j 0 ] 1 jla]| dULnll ^a (_Jd*j]l ^3 AjijjVI d^d-uLAll o3A , ..I ^jj 

(jl ^llaJ-uil (jl (J j^a ^aC-^)]l_Jj /"Ci-s. ,.'^11 ^-a S^joiLla 

(_j^a j jj|£j Cl CI-n. . n^ll ^a <_J-aL*j]l (jl VI Oj^li]! (_j3 dljLlJ ^-a <_}d*i 

(_]^aljt!i]l Ldlj (_J_iJaaj ^dl—dailll jj^a <_]jl 33c. A-a^L^ oj^li]! <_J-aljt!i]l 

_4'~i j W 1l ddJL*-a]l _ _3 ^ " Ci -v . ,dl JlJic. ojl_lj i. _ llui IjlA j .1 g'io jd dvduall A-* 
jl 1 6-BITS ^ J sA^Ij oA^.j Aj| UvI'Nuk'I o 3A (j-a (_JS £-a <_J>j1jlj]I (j^-aJ 
Adaidlall Addl j HIGH W^' 8-BITS Sa ^-' J jJJda. J 


- v - 


SUST 






i (jUtJl 


ji 16-BITS f> J > »1 < A_j| C5 _ic. AX J > > « < al l £--a Jd*j]l (j-^aJ ^da LOW 
j 8-BITS J^-^a Adi cs _k. (HIGH) AH dj-kJ' l < £-° 

j D,C,B tli^la-uLAll JAalUj 8-BITS. J > * « <a A_ji ^Jc. AL (LOW) u^dd] ' 
j_i]| (j-a dV^ joix A_*_jjl ji 8-BITS ^J-^l O' 0 0-l^> *«<a 8 Iddl ^ U.'ij 

.16-BITS 

GENERAL PURPOSE 4_d-c- dLalAkld dli dujVI dVU. jib 

J^jud^ J£] jl VI dad dLalddJ Ig-jAkU (j£LaJ REGISTERS 

Ajjljlj Ldd LalAiJLujI 


(Accumulator) AX 

_ll_ui^Jl dl—iLaC- sS -£ -.I W‘i l .TAl j . >»adl jA AX cJ?’ ‘ a^all J /' » j 


^l^jdVI J (Jld^VI J Oj^l*^l £-a (_J^>L*j]l J dUUJl (_)Ll J (j)Vl.a\ 

Vda (— Iaj Cjja, _^cxlj^}j]| (ja AljjJ ^a<a3l 0al^}J .aIjJ AdAddl j 

l - J j. H-»dl A-adl £jJaj £-a A_l3 -di ^jJaj AJjda ^ AaC. ^^3 

1 g W-sjj (_5-^l <-ajk]l ealjj ^_J A-i3 3Aa~a ^jji. ^.\-Li-a ^1 Ig-dd^l 
^g-lc. AXJ?~ ‘ ‘'■ fl ll ^a <3<a1jLj]l La^aC-j _Lajl3 A_lS 3Aa-a «.l_lla ^ja 

_^cJIxa 1I ^^3 aJ^^.^a)l d^d-uLa]l ^aI A_jl 

(Base Register) BX J^-u^UY 

dll lLaxJl j>» »; t— -J 1 T»*n dl i-v a j£HJl A_)jjc- _5 gX l)^ ,aAd.i_>...Li 

A_lLaC- al^J-^V jdjdl A <a-l3 j jjd ^aJ-lj jjoi^aJ aj£li)l (_J^L*j]| 

_du LajS (_5 jjjai La£ aj£li)l (j>a Jd ^3^ ^-au-a 

(Count Register) CX Jaa^l-V* 

jljd: dlj^i 3d ^ddl) 3lAad QX j?’ ‘ a^l -U A : , .1 ^jj 
iA (jljj^ A_iLaC- (^j-S A-alA^dujI ^»J_l All. A £ i (3jI xulaLill L>-a 

_dl^all L>a JAa-a 

(Data Register )DX (^-^1.1 

^d^a£ A^alA^ILail d cd)A£ A^a_uiE]lj i. \ j . >■!! dl—iLaC- ^_3 A^alAdLuil 

_^l^)dVlj Jld^VI dULaC- ^alAdliujI Aic- ^l^jdVIj JldJlVI Lg-jl_J-a] 



CS, PS, SS, ES ^^1 ££U^A 

aAJ^ A_2 jAsj ^J—Aajdj /o^j^IaJI d 3lAja-a jjl j-d- -1 jAd] dVd-joLaJi aAJ& ^lAdj_uil p.d 

_a^)£li]| ~iUi*n AAi ya ^dajJ dlAi]l ^3 L-L^J dV^joL.a]l 

Address Bus J-^l-j ) Lyj'-^ c ' ® ^ J-^al-*AJ ^ ^clLadl (jl i*_j 

1 g?' 2 20 = 1 ,048,576 S j£li A dlda (jlaj ( a jLkil Y * 


00000 h 

00001 h 

00002 h 

00003 h 


.Mbytes 

; a^)£li]l ^^3 dUld 0 Jji (jjjlic. (jl Aaij 

0000 0000 0000 0000 0000 
0000 0000 0000 0000 0001 
0000 0000 0000 0000 0010 
0000 0000 0000 0000 0011 


- A - 


SUST 




c->L4-l*Ll I (jUtJl 


00004 h = 0000 0000 0000 0000 0100 

j-1 j\ ’l» \l £-a <_J-aUj]l j^—ujVI j-a3 lA^. A_Ij^ia jj^ll ,e '— QJJ >■'•>11 (_g-3 jjjLiaJl jVj 

_j_A ’i^SIdll ^j- 3 4_il_a. Jji jlj_ic. j_j-Sj j-klc. 4_l_ujlAuil oj_j_i-<a]l ^-3 l—jLlliSj 

.FFFFFh > ^ u'j^J OOOOOh 
jUlA ojj_a._j-<il dl^U mall j£ 1 aIu 4_il_a. Y • j^a j Si < jlj. *<» ]| jl ^LjJallJ (jj-uo Ulb 
^IaULoAj 4 1 i -s. ‘i . ■' ^ 1 * K a^)£|jil AjlaLa-a jx-aj Ua Wag 4_iU 1 *1 e j.liLa jjia dlli ^JU-ail 
64 (_g.il j_k-all SjUIa 4_jal_a-a 4Jic-liaJ_iujlj A^.l_jll j^»- mail jl la ^ la aa A^.lj (ja. ux 
^JaULail j-a 4 r. j ^ -s. ^ ^_J| S^SIaII ~ < . aflj jl 4 \S mail eAA j_j^_la] 4_a_£Lj ^ Jaiis Kbytes 
.^Ull jail ^ ^cda jlxji US 64 K Bytes (*iaU Segments 

$ jSllil frlalLa 

0.1 j.Wl ji_l S^SIaSI (^_3 jSj 2 16 = 64 Kbytes Jtdia t- ja. jfc o^Sliil ^ iaU 
ts^Uij OOOOh ^ 'd“ Segment Number £ kU\ l j j_i 

.FFFFh 

j£- ojUc. 4_a.l jVI oAAj Offset i^-da-a 4_a.l jl 4ja_ujl_jJ jl_jxJl AlAaii jil ^JaLall ja.l.A 
(jj_j 4 _Uj 3 ^jl^Jij jl "|6 Bytes (Jj) i-»j ^jj J~^ J £ iUall 4 _ iIaj j^a ai aa\l £-3_jail a*j 

.FFFFh j OOOOh u^jl' 

4_a.l jVlj ^-laUil j^a (jS 4 ^ A ^j_iJa ji i— La-l SjSIaII ^_3 jla^a jl_j_ic. A jAaili ^iLiiljj 

|Sj_jmail (_gic- jl_ji*il AjliiS Ali (^JLiiLij 

Segment : Offset 

C 5 -U j AABB:5566 j' j-Uil bli^a Logical Address ^ ~^u\ l jl jj*JU ^ j-*> j 

.AABB (*k'U\l Ja.b soil Aa.ljVI 

jUaji] 4Jla.l jl ^ 1 *1 (*^0^^ (_g-3 A- laUil <-aj3 L-l^-iJa ji_l ^jLljU]! (jl_jail (_gic- (J_jj^aail 
4--aj3 4il_iJal tiii .1 » J j»J-lj ^ jdd 4_l_uolAuj oA^.Ij 4_il_a. jl 4_ljljj dll—iLa. 4_*jjl jIaAaJ 

; jA AABB:5566 jljUil jialull jiill (j'jUll jli ^JUiLij aJ] AjlI jVI 



+ 5 5 6 6 

= B 0 1 16 ^4jl_a. Y * j_jIaJ (_jl_l jlill (jl_jail^ 

B0 116 = 4AljVI "hi 6 ^ ^JaLall = (_jll jlill (jl_j*il ^ Ll-jj ^iULlj 


LOCATIONS OF SEGMENTS ^Ual>> 

jUlj 00000 (ji 0000:0000 s J^' ^ JjVI ^laLJl jl (JjjJ'JJ Ua ^jJalu 

(_jl_j]| j^JaLall Saii Uiij 0FFFF jljUil jl 0000:FFFF jljUil jA ^laUl l jdlA jljic. 
jl J_i*il ji 0001 :FFFF j' jUiUi 00010 j' J-^' u' 0001 :0000 u' J-^' lH 

^ JS A'i I /a^SlAil j_a.lA ^iaLLail ^_3 jalAjll j-a 1^)_l!iS lilLiA jl_3 jj-i UaSj .1000F 

|1 t U|aj 4Alia-a]l ^iaLLall jjjlic-j S^)SIa]I ^jJajJ 


ji jAstii 


ojS1a]I diLi ji 


ij) r\^ 


- - 


SUST 







Y ^3j JaLall 4jlgj 

1001 F 

to 

) ^3j ^JaLail 4jl_gj 

1000F 

to 

* War'll 4jl^j 

0FFFF 

ro 

Y ^3j JaLall 4jIAj 

00020 

Y^ 

1 ^3j JaLall 4jIAj 

00010 

VI 

* ^3^) JaLall 4j!Aj 

00000 

ot 


( 1 ) J 1 A 1 I 

<_)-£ ^^a-uij liLlo ^Jc-j _S^)£IaJ| (^-3 4_j1_i. "IQ <_]£ A*J Sajj JaLall (ji ^jJajj ^<_J£jui]| ^^3 
^Jc. <-a-uill J_ij <_JI jjjUjJI j^a J .Paragraph » >aij S j£lUl J 4jLk i6 

.Paragraph Boundaries j^' 1 0h 

(jC- J 4_5j^)ia j)A jjSL 03 JlL jjAll (jl^i*Jl AjAaj j)li J blilJS lIILa oVj 

I (Alii ^jJajJ 4_Jlj]| 4_llLaVlj _ 4.^.1 jVI (jl^jic-j ^LaLall (jl^jjc. ^3 4 1 j£. jujJ j)A JJ^I (Jjj^jia 

; ^ J 1256A j' jj*Jl AjAaj] AjjILuJI 4jJjVI \; -^ y *3 -; Jlla 
1 240 ^Uaill -<_> 1256 gjaill -i 

: JaJl 

4^1 jVI + 16 * | 4 Jol*-all (_]1 a 3 Mi.hI 

(ji AaJ ^oL^aII ^^3 (_jAaJ^*A]l_J X ^ J^UoaII 4.^.1 jVI 4 aj 3 (jl (_jAa^)2sl -S 

1256A = 1 256*1 Oh+X 

1256A = 12560+ X 

000A = X 

1256:000A jA j' 


^jjLudll £^aJI ^3 lAljaJjl ^^Ull 43 J^Ja]l (JaAj ^LjL — L_) 

(ji AaJ 4JoLla 1I ^3 (_jAaJ^*j]1_J X ^ J^UoaII 4.^.1 jV I 4 _aj 3 (jl (_j^ajl3l 

1256A = 1240* 10h+ X 

1256A = 12400+ X 

016A = X 

1 240:01 6A j* u' (J aLjj 

a j^IaII (_^i (j'jjxll o* 3i Jl jjl jaLu (jajljjxll jjl (Jl 
1256A = 1 256:000A = 1 240:01 6A 

^_3 La£ 4_^.l jVI 4 a_a3j JIj jjiil (jlj 1» \l 4 _S^)jlaj ^ La .all ^a-3j 4_3 ^jjia 1—iJajl (j jjA 

: JU 11 JiiLali 

Jli. 

8FD2h (_£jLaii 4^.1 jVI dijl£ lol 80FD2h <jljj*Jl aj. w*I\ JaLall (jljic. jA La 


\ • - 


SUST 



ijJl I ^jygal' 


(ji Ad 4‘d.ljVI + 16* ^)aka]| — | klAdall (J l a»‘u«(j 

BFD2h + 1 0h * J^uolo dd = 80FD2h 

7500h — ^aLal l (J -s ma dd 

.da'ddl d]/d_uLa <_]aC- * jd (jVI l idaj 4 al'd ^ ^JaULa] Sj£Ia]| ~ < x usH 4_ilaC. ^jjJa jj Aa_) 

dt^a^a ^Jl AiLdVL J- 0 ' jVI (_j^a 4 r - j ^ 7 - ^ (_j_a 0 al_i^}Jl ^j j. ‘d ] dl <-n. t4_alda]l 

^—iJa^jjuj (_£A_llj Stack dl_il_lj]l (_jj A da ~h-N.*t i n*y 4_^.dJl ^_]| 4 al l >»k) 1 j lAA dl^_liHa]| 

_UdV A_laC. j 4dAddl Akl^jia 

diLjUJl ^Jaka dUdll ^dajj Code Segment ^ ^cali jJI £daj ^jj 

( *Jaia lid j stack Segment (_ha£a]I ^ Jaka 4 J cda. ^a£a]I did j Data Segment 

.Extra Segment (jdd 3 ) 

Code Segment Register (CS) pLLa 

Code Segment Address jd j' j-ic- cs-^ J > ^ ^ jldj 

(__kj^j3tJ ^a^L d '~~ l Ajt-f ;4_3 0al_i^)Jl £_daj ^aJJ Sj£Ia]I ^gk AAa^a ^-Laka AlAd ^aJJ 
Ia_& (jlj-ic- A jAdi L-Laj AHa ] i^dd ;j]l A dii dj m dl la. d'— xdl (jljdC! cAUa 

Code Segment cJ_id]l ( xJaka J > maj 4_*dajj ^ dd l 

dl ajiatjll j_AJ^a j_Ja_uLa ddl mC 4 A <d A lAdi d jj Register (CS) 

,lia.V Aic. dAaJill ^aII j Instruction Pointer 


Data segment Register (PS) Ja^uia 

<di ( ^FP k Data Segment Address ‘kidd' <j' j ^ d 

^-ajdj ^ o^)£Ia]I ^_y a aAAa-a AaJaia ^3 ^caLi^l]! 1 a » a <_)aljd ^^ill dLidll ( kj^)*j 

AUa Aju .DS ‘ ~ 4 t l A j j ^JaLail lAA (jl jd- AiAd ( dULull ^Jaka 

^ jdi d^la. uix . it j 4 aVd dl^iidal! ^a aj£lA]l 4dalda i 

_4 jjjll-i/'ll 4_a.l jVl A_al3 

Stack Segment Register (SS) 

4_ai j )JaJ (jaA^all (_J^aatJ dl la (_jj A^ d 4_xa (J^aLkillj S^)£IaJ| (_ j^a f. A lAaj ^aJJ 

4_ilac. L^aAl dUia*il (_>° A- c - j - a > - a ^ AJlakdl ^djj( LIFO ) (Last In First Out 
(_£^_dl] d^L^-uLall 4xjaaa (_)Laadjujl lk^.V (_£^)±ui La£ 4_ic-^)3 0 al^}j] «.lAi]l 
.Stack Pointer (SP) jd^a 1^-aAl O^J AaI jVI Aaj3 

Extra Segment Register (ES) <_y3lJaVI 

jX^ i _,,A jjj d la. ^1 dal ,Oa&a 4_ijaldaj A lAdi] (_Ja_uia]l lAA ^alAadul ^aluj 
dULdl L)- a 4_la£ (_Jki <_JiLa ^ A^lj dl3j ^3 ^Jaka (_ja Ajialda 4_llaC. 1 

(_J^_uda ^g ^ ; V (^j-lldlLlj Ajsj ^ JaAa ^_3 jdl (jl-^^ AA_a-a (jl-^® Lp° ijSM ^ 

^Jl 9 ’) l H I d J 3 jdVI ^ Jakall A lAdll ^iLdaj (Ja. ma] ^1 d (j-^J ^ di-id] 1 

.( ES ) (^^V 1 

Index and Pointer Registers (SP, BP, SI, 

Dl) 


^ ^ - 


SUST 




^ddl £ JAaJl <^-3 Lg-ic. I iliA d ^_j]| ^iaLLall £A (."'’M-v -.dl aAA ^lAdldul ( d-J 

dll iLaC. alj_aJ /jdaj daLLaJ' d^Li_uLA ,^r. j ^3 aAAa-a (jjjdc. £a (■— iJal .dill 

A " CA ■>. . ,'^il aA^ ;r k-- j)d'di ^ c_jl_ui^Jl 

Stack Pointer (SP) u^-^1 jA>* 

j ■' 1 ^ dl (j^ cJj j dAdlll p ijnij ^d&all ; A_ksA,a £a 1 _)aju4a)I iAA pjj 

_daAlii]| l ^-»®ll ^3 

Base Pointer (BP) 

A_jdlj (_jaA^a!I , ,_3 bAj^jaII dljLnll L-iJal dllll LuiLd a] - ?*- 1 -dl Ia& ^lAdid ^jj 
^ jdi ^LaLLa .As Sj^IaJI A_lial_dal AdAddd Jj ^ a ; dl la. dl ^dj^a 

_(jjAdall jxJak-a JJC- 

Source Index (SI) jd^a^l JauA* 

a jLdVd ^jjj dl la. dlLjLull £_la£A ^.d ej£l jJl A_iLal_da , _2 _d ■ .dl lAA ^Addil 
j -Laid j iLgjtA (_]^al*j]l iwJj-LLa^a aj^ldll (_j-a aAA_a-a A a lid ^A_ll_g-i jl ^ dllAl ^Jl 
.a jSlilt (_ja A ad'dl eAA <_J£ £a <_jAl*Ji]l <_JS ^3 <_J^_ula1I Ia& daj3 

Destination Index (Dl) f J? aj ^ 

^_ll (_J^_jola 1I lAA JJ dl dl la. 3| jAj^aAll A_ui^}£3 <_)^_ula (_]!La ^Add aj (_J^_ula 1I lAA 
^ lid 1 1 ddt i J j SaLc. iaUa ^djj A_i3 dl_il_ll]| ~*n j-u t £A_H b^)£IaJI (jl j_ic. 

^gdllj 0 ua J (_) <al»*i*i ^dll j_aI jVI (j--® A_d j-a~> .a lildi&j Eg yff ^ dVI 

^jjAA ^3 LaAAlAdi ^jj ^AjIlulaII (jl^jic-j jAj^a-all (_jl J 

Instruction Pointer (IP) >*'jVI j! dUoi*^! 


dlljLlll! A \ 3->\ A Lg-al^iduil ^aJJ jVI ^ g 1C. I V’i.W'l (_5A^ dl^^ h.ia\I (j£ 

^ai J jl (jl^AC. 4_3 ^>xa ^ILxaI! dial a! /a^j^lAll a\I 

^)_aV 1 •"! j.W*i i ^JLa-al! ^jaLi tiUA d*J cadiili AJj U-^aII ^ALj^il! 

.0aU^J! dili ^ JAU.:! j LS - ^ - ^ 

^aIjVI ji dll Ailat'ill ^jdujA ^^.3 adiili L_ij U->a\I ^a 2^U A_^.l jVI 

Code Segment £ _ ^ ( “-4 a> Instruction Pointer (IP) 

A \ 3-il ^ a i^j ‘s a i .CS:IP adiiili A_lj) U->a\I ^)_aVI d\-* 

A_Aj^Iai A 1a l3 j jj»‘i ^alij LajJj ^aI_i^)JI ^j^a a^dliui dll Ajlat'ill 

^Ua A^u 3 ^ >>) j jd-i c“n^t An \a (jl^jc. ^^)3 a]I dlV^-a- Jla a^dLiA JAC. 

AaIaC. (JlijAa. AJU. tdlAj dll Ailat'ill ^jdjA ^3 ^jljAxll 


Flags Register 

(JjLu ; jLc. ji ) (_3jl—nll (_j-A A-C. ja-> a (J-s >«a\I lAA 

A lili Ajij ^IIjlaII aJU. A-lLaJl (jjLnl AjjoillLi (JjIaij aJL^JI 

A -n. n*<\l AAjxa (_jjl_ll]l eAA (_jc- (j^AS dllA A^dill aJL^. AjIaC. <_)£ 

(_^jl_di a aIaC. a -s. n - ' jjl c^LIa ^jdtAS Ajl3^) ^ A3 ‘ ^all (JjjAl ^Iaa ^ 

dal .AAjJdall dl jl j^ll Addil j Aj_uoI_1a]I jjjdlJl j)\ ddl ^dal ^Jdildj ^ j® > ^ 
^j_daj bllA AA_^a a dl ~l iklll 0 ]I_ila 1| jt d-vV l^JLaxidail .d— 13 ^a£dl_ll (jjdll 


1 T - 


SUST 






ca 14 -L«J»I I (^liil 


Llili 4_i3 y- u3 4 .aiqll ^_ijajj Interrupt Flap ^ » LULall Jj^-ij ^alAi 


a-1 ml 


dllalAi JaI ^ i. j (ji (_j-a L-lUaj 


(_j^a djl)L^.A-a (JLasILjjI d J V ^ VlLa ^ilLLall A-^.^j] (_j^a 4 _l]| eAjl^Jl AjLaULall 

cJj L -aaaUll j jjjLnll eAA (jc. dlAsdll x uj ( ^jjlLall A^. j] 


Memory Organization Ly^^l c-ujilaJl ^ oj$>\il\ ftJajj 

^^-3 Sj^IaJI <J_£ ^ h-Vi »i l (j-^aj Vj.i Mbyte Jj-Lj S j-^Ia £-^a A. AA ^c] 1_3 la]I 
VlLa3 aAA_a-a (_jAal^)-C.V bj^IaJI ^_3 ^ial_La iAJIaA ' g*i <t*i^ ^jj ^^jll 2^al^}Jl 

Interrupt A^JaLLall diUlAj (jjjU*J j 1KByte <J>Lj Sj^IaII 0 -* <JjVI e-3 ^ LLa] 
^I^-^VIj JLkA^U ^^j-uiLuiVt ^l )Vi\l a >^ii.^iA<a a I o-^l lILaa iAUa^ Vector Table 

aj-£lA (J_2klA A_ilJpLi ^1 j j ‘ jl g -\W ^ ^lj_2kVI j (JL^aVI dll j\,a« \ ^jJL (^Lllj BIOS 
cs-3 jL^Jl Jjidj *ajj f jij ^ISI J ROM (READ ONLY MEMORY) Jaia S*l ji 

. JjVl aK jJI 

VIDEO DISPLAY ) LdUiJl <jAajjJl Sa^. j] a ^.^A-a SjSIaJI a Ikia a^. jj l!1a£ 

.(memory 


I/O PORTS grt>V>J JL^?t 

^_-a (_)_-aljLjl] iALJaj ^Ij_A.VIj <_JL_AaVI Ofcij' ic- (j- -0 64KB A * AA cJ ■"'**" 

^Ij-AV'j JLkAVI ^g-ilj-a £-a L_lJal A*i\l (JjJail V La^aC-j _Aj^.jl_lJlj A-lSljJaVI al^^V' 
^j_3 Qjjl laJI jjd J xd^.1 L_n t uj LUAj A i-^alAJI dlVl ^Jl (jAa^J ^-3 VI ej-AuLla 
j-A ^a^JLl] (Jl» dill ^aLiaj] djIa'A-i ^_l^}ia ^jC- a^^.VI £-a (_)^ljLi]l ^JJ u' JjJailj a j^2kVI 


.A Ag a\I eA^j 


? A • A A ^ILxaIIj A * Y AT ^IIjlaII l 30^^ La-^ 
? aj£lA]| ^3 Ah^'l ^S^allj (Ja. >«^\l (j^ l 30^ La 

.DX,CX,BX,AX djUUJl di^b^ j j£aI -T 
? 0A51:CD90 u'jL*-SL AAa^ll ^ij^l] ^Lijjill jljj*JI jA La -£ 
;i_ijud2j 4A37B <j' S j^IaII ^ ~o 
.40FF j* ^LLaill o' yc- LI a^. 1 jVI -S 
.123B 4 a.IjVI Laji dul£ Ia] ^Uakll (j'jjC’ -S- 1 

? e^)£lA]| dlljii]' AjA^. La - 1 


- 


SUST 





£±a*j!\ 4*1 L J) JklA 


4_j aA_j^._j-a]l 4 a Vi A. /\ll ^glc. 4 a^jdllj 8088 ^La-all ^^I^IaII L . ' j4^1 ^JjJajJ A*J 

(_J_i^afl]l dlgdj £_Lad]| 4_*J 0>il_j^)J (_]4*_dj j j* dLi£ 4_iiu£ (J j. ^» a\l Ia& ^3 (JjLHIjuj 
. 4 £n]| 4_l jjj 4 L» . : "n (jlj ^4*ad 4 jl1 0xLi^)J i - il£j (jl ^jJalluilu) 

^ .Ladi]| 4_*J ^_3 Ia^ 4 lii , aj 4t i i£~^J ^J-al jbU *Lal*Jl 4 » n dl lAiLuo 4 jl1 

j-aljl (_yaJt J , .A L&AaJj 0 -al_j^}j]| (_)dlA dl^) la1,a\l t 4_aj^La ^jJa^luo IaA*J 

^al_*Jl (_j£_Au]l (jAa^yii joiluj 4_jl^j]| ^—3 _4jaj_udj]l 4 _ij 1 ui^Jl dll Aa*J| j-djlj dl jl ill! <_]_kj 


dLjUJLj (_j-ald t- j-^j ^j-aljVLj £.3^ Cy* Aj| j. ■' (_£A]|j 

••j LI (_);» dill al Jail 4 li i i I' 'll dl«.lAj]l jdu ^AdjJ aJ4 m ‘ LI ' ^wald Jjd £. jla.J 

.^l^jdVIj (Jld^VI dlAac. Add 
^c<al_j^Jl 4_lVl A_*J (_g-.ll ^-Ladill 4_*J 0-alj^)J (Jj_jd 4 ^LidajJ ^adoi dlg-ill ^^3 

_4_ul^_l]l 

-• * lA-vlU AjlI dlLuijLJ 

4 _ j Assembler ^-alL^jj 4 L , .'I aJVI 4jlU ^-Ladlll 4 jl1 ^alj^)j (Jj_jd ^1L 

£j_dl Ia_& (__s— 3 j ^Assembler H 1 gjlc- 4 a^) »1i ^ *1*\ ‘■^} *■— il a i\»‘i\l 4_jld 

_4-aAdjuiA]l __)^alj!Xl |al-*-ll <_J£juJI (_]jLlid 

j-al <_]^ (_Jj; Id j Cdj ^)-aljVI jl dLajldll (j<a 4r, j/'-n ^ j^a ^c-al_j^jjJl 

^dLajldll ^j-a (jJC-yj lillljA (jl La£ Jals A^.lj 

4_1VI d*J (^Jl l^Iijdj Assembler — f j-sj ^s-^' j Instructions dduLo]! ji j-^l jVI 
dl_iia*-ll Assembler ^ j Assembler-Directives <— >1 j^V' J 

_^C_^j3 0xLi^)J AlljJj Jd ^jilLal ojSIa]I (j-a «'3^ 1 (_j-aJj>^ad <_]iLa eJdll 

ojj^ll AkUi ^Ladll 4 jl 1 ^^3 ^)-aljVI i_J^ 
NAME OPERATION OPERAND(S) COMMENT 

iill_i& (jj-^J iS^ (SPACE)Sjk t«»all jl TAB — SI ^1 i^-a 4 li tul^j (Jj 3~s\l (j4J J^l jd • 

. (_^-ildil (JiaJlj (Ji^. <J£ (jAj (JaV^ cs^ c- 

(j- a jlo >«\l IdgJ ^ J-aVI Id^J 4_lLaC- djA-^. 4jd ^3 NAME ^-^Vl ^lAddl ^aJJ • 

_(_5jl_£dl _jAj 0 aU^)j]I (j-a La 
_ 0 dijj l-i jUo^\ I j-aVI ^g-lc- l5jL^ 4 Operation J^=^l • 
4_La_ioil^j Ua jfljj c_ij \J-i,a\l d^Lal_*-<Ll jl <_]^aL*-a]l ^ \c. (_gj ‘i~\j Operation(s) lUJI • 

Aj_^.j L_ l! Lit*t j^aljVI J lAjLiA (jl .^J-aVI LS^ - dlxJj AA^ <a]| ^)-aVI 

.(JdJl Iaa 

^AdLaij (^1— aJl ^)-aVI ( > _s-i c - (j il»‘ill SaLc- ^a. w‘u>i i Comments -^1 dUj^^Xall • 

_£t-al_3^)j]l (jLijl] 

dLajIxlLS JtLa£ 

Srart: MOV CX , 5 ; initialize counter 
(j , 1» < ° J 0 ^ j-^'j CX cs-* dXalx^allj MOV ^a Adjoi^ l J-aVlj Start (J^J^ J^ 1 

A ajall (_sd © (jl ^-dajJ dl l-i~\!)Lall (_] idj CX (_]> *«<all (_g— 3 © ^aSj-ll ^—iJaj iALJa 

AlAxll AdlAliVI 


1- 
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]dl jlatJ^lS Jldaj 

Main Proc 

(jc. ^iwli >>i (^-4) S •a,;^ .Main ^-*aL (^lj-^1) ^-aLi^a <■ '<i j^ad ^ j d jLuVI Ia&j 

; a atl-v atl Jjl^Jl 

Name Field 

^g_C-^)3 0xl_3^}j] ^a_ujl g.1 JaC-V jl AW ^ ^)-aV (jl_jic- g.1 JaC-V (Jw 11 lA& Ld'i . .'I 
.S^j^IaII ^ (jjjlic. (_gj| <_ 5 dll lA& ^jj ^Lad (jl/lc-V i4I1a£ 

dlil—ma A^_^.j j_iC- j t V ) ^ "'•*- j_]j_laJ J <w II lAA (j^jfLl j)S jjLaJ 

^ 2 j Vj |»3j-J ^A-ll Vj d^VI 4 jIAj ^ VI “.” d^jdl aAdjjaU V dS.A£ (Jidl <_SdAj 

_A_lS o^ULjuallj OJJ^II t Sj^)dl jj^J (Jjj^)iill 

)A S^'a <a ^.LajuoV A_SlLai 

start - counter - (©character - sum_of_digits - $1 000 - done? -.test 

jA_S^jjiLa JJC- «.LajuoV A_SlLai 

two words die. I j* ^Jc. (j jlaj 

2abc ^ 

a45.ab Adxu j (.) J>J-\ Js. 

Operation Field 4-aak^t J&a. 

jl i-Lajj ^iadl lA& ^3 lAAlVn t— ljl)-a.all OpCode j'aVI (_jJc. (-S'^Sl lAA a 

_Sl 0 -al_j^)j]l A_dlaLAa j. " (jLSl ^c-aLa^jjiS Aij^atdl dLa. alaLlI (jAd jjjd 

Add j Sub dLajlLill iAUaJ Jl!La£ A.SVI Ail J) IgLjdia Assembler 

_UdV Jjj-djJLa LgAc. - " ' ; w Vi aln i uj A3 jjt-xi dLa. alaLi UgJiij MOV J 
SI jl StnV l_^j£Sj a_SVI A_ill 1 g Sj^da ^LLa liLa Pseudo-Op S_)S_xj] d_al£ 1 3 1 \ «i 

es— c- j3 ^Sd jj d_ajaLil ^ oVi »n proc ^■■■ ^ ^gs-LL f Assembler 

Procedure 


aJj. . " ^Aillj dLaljJj dll ^)_Aadaj d^L 


Operand Field L£UIxa1I Jaa 

dC d!)LaljLAll (_j-.Sc. (_JiaJl l3A 


(_gj‘i~\J (jl J wSl Ia^S (j^aJj ^ !)liLa ^a^Jl A jS^C. (_JiLa ^ 1 g jSc. ^JLiJl ^)-aVI Aiijj 
liSJjj (j!)LLVI (_j.Sc. A-oj 3 (_^l ^jJc. V jl SdJj A-aj3 ji jjlajj ^jJc. 

AiSi A_iSLjSI AjlLaVlj Wi . n^Sl ^aVI 


d^Labuall 

j-Sn 

d^)LaL*-a A^.j!i V 

NOP 

QX (J*M.«<iSl _jAj A^.lj (_J^iljt-a A^.^jJ 

INC CX 

Y |a 3 ^)Slj Wordl 0 ^*-LaSl LaAj (j^Lalat-a A^.^J 

ADD Wordl , 2 


A — illSI d . (_^ aSI _jA (_SjVI (_J>sIjla 1I (jjLaljLASl dlj ijjj'W S' ^3 
jl Cx ^y > ^1 1 Ajs. 1 dl j-& j destination Operand ^ jlddb? ^ 

^ !)dial A_adj]l ^ajAl V ^>«ljVI (J^~»3M (ji ) Sj^IaSI ^3 Jd 

V SaLc-j Source Operand > ^» - ®S l ^gJc. (_jjda J^al*dl Lai 

_(_gJdSl j-aVl Alili AaiJ A ui 3 
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_ jlajVI jC- A_iSLjal dlLa^jI*-a ^ic. 'die- JaL*-a]l jjia_iS dll jl*-l^U A u>n\L Lai 


Comment Field LjUa^U^lj dLaok^l Jla. 

J-& J ^JLiJl j-aVI dlLilixjj 0-a^}Xall j-a dll L-s.H ^ ^ If- Ja-s.ll IL& (_£jlLi_l 
odiia j^£j A3 A_l3l_jJal dlCa^ji*-a (_^lj j-aVI A jjJaj ^AjJajAJ ^aJLl I— a S-iLc. 

A Lija - ' /\\l A \ . d all j J a->. \l |a& ^Aj ^aJJ A a ^3 eAc-Ldij 0 -al_i^}j]l I JLl A3 

_dllia^.!/La l^Jli I £ kl di ^JJ A Lija - ' ^ll A \ . d all eA& d £3j SjLc. jlj 

(Ja* jJ L§-}3 dlL-ajladll d Ldi £_uadi]l A_*J jV (j-£]j jjbii .1 JiaJl lAA ji ^L. j 
ja j jl ^-iJalj JJC- ^)-al (_jl dllillatj £jJaj ^aJJ jl JjJaSVI j-a Ajls ^^)d]l 

C_lLdl£l jLi-lj 0 -al_i^}j]l jiajuoS j, a a-ui ^Ic. £-daj ^aJJ La aAlc-j J A t .dil 

J_ 1 C- ^JLill J_ii*j]l LL. ,a3 _t_Lail_La]l j 4»*4' £jJaj a L J jc. (ja j]| 0 

) (— -luiLLa 

MOV CX , 0 ; move 0 to CX 

I^JUll jj\»Ml AjIj£ jil (jl JjJaSVI (j-a jl£j 
MOV CX , 0 ; CX counts terms, initialized to 0 

o^j-Es A_ll_^ ^_3 LLIAj (j jl»*i A_jl (_ 5 -lc- J-alS jL. m , .,1 LiLl^.1 ^a-i_l L-aS 

I^Ull (JliLall ^3 La£ Ldo 

5 

; Initialize Registers 
MOV CX,0 
MOV BX, 0 

Program Data ^-a-^u^l LjUbJl 

£Xa^j]| AjlI 0 >iI^)J A_uLij ^alijjl Sjjjs^a ^3 dlLLnll JaLtUlL ^caLj^)j]l ^aj£l 
ja. jl Ajj-LjlII jl jdd- AjjailAjoJl jl A_Llj!i]l Sjjj^all ^3 JSjVI £-a JaLdll ^aJJ 

,djj2a ojj^ 

Numbers 

aJV^I] b jl B ‘^-Sj^Jl (J gTnj l j • Sj^js^a ^ AdLlii]l ^alijVI AjL£ ^all • 

Binary ^ Jl jl 

11100011b J 010101 1 1B 

tA_il^j]l ^^.3 t Sj-^. jjdj SjLjjlaII ‘ ^all ^.3 L^ljLiS ^ali_l Aj^LLlII ^alSjVI • 

Decimal Ajj-dc. L^_il ^Jc. aS^^ <j l — ^ j' D <— * Lt' U^J ^ 

.-234D j 1345d j 1234 

b dj_^Jl jl |-| *— a j^JLi ^ glnj f&j-! Idii jl c _ i j jdc. AjjujIAjjJI ^lijVI • 

LS-* L'J ) .56H j' Oabh Hexadecimal j^- U^ 1 ' A-iV^ll 

gb j-dc- ^gjuolAjjdll ^Jl j& L_lj\]-i^\l jl JjVI JlLall ^3 0 J <a»*U«l 

gb (^j-ajud-all jjilLall (_)jJj 

AilaVI (JaSXJ £Zjao jj ^JU]| Jj3aJ| 


dlLlaj)~\l^ 

?*J\ 

iS J-kic. 

10011 


10011b 
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IdJUll g]\ 


i$ j-kic. 

6455 

^JUdC- JbuJ 

-456h 

( 4-^ d V ) Uai. 

FFFFh 

( LS^J JF- LS^ 

1,234 

(H jl h t-j ^1) Uaa. 

Oab 


Characters 

^aJ-Jj ‘SUDAN’ jl ‘A’ i/lll'l Clll-a^/lc. <_J_^.l3 (_]^ j s\l j t £jJaj ^aJJ 

11 4_ia_jaj|jj ASCII 11 3 j_£ LS -& o^lal—Lall aUjjVl t _ s 1} <-_Sjj_aJI l_llkb 

‘A’ *-s tjAj ci> ^ jJ V ‘illi ^Ic. j o jSlill lg-L jiaj Assembler 

ji 0 a1_j^)j 1I (_J_kl j liUij a 1 i^pJl jiaLLall ^^>11 _jA j ^ 41 h ^5jll j 

(^3 (jj^klill 4-i^.lj (_j-a 

VARIABLES ^Lh£^I 


Clllj Cl 'I it HI J ^c-al jJl ^_3 (_£Cll jjdl (JjAJ 4_*J ^3 Clll^lilLa]| l_mJj 

■cs-^l j ^*-1 High Level Programming Languages l£ 

j_iiAa 0-alj^}Jl ^3 4^AalLuiAll Clll^}*lLa)l £.LojuoI AjA^J i— -La-j cdlj ^Ic-j 

^)_lilLall j_j £-a L-LjujI Vi j (Jj. laJj j_j-Aa (_J_£J S^j^IaII ^^_3 (jL^a ^ ~n- Cn * ■' 


^_3 Clll^)_lilLall t flj^}*ll] ^ILill JjAaJl ^alAilLjol ^aJJj _^lilLall t flj^atla aj tdljj 

l - ^jilLall J£ j-lCaJ £-Lo^li]l 4 jl1 


cr J *j>1\ 


o^SIcll ^3 aA=J j 4jlA. (_laLjaiJ j-i«lLa ( flj^atlil 

DB (Define Byte) 

o^SIcll ^3 (jAillllilLa (jjUjL^. (_1 *j1uJ 4-al£ jjiAa ( flJ^jatlll 

DW (Define Word ) 

o^SIcll ^3 4_ilLiLa djUU. <*jjl (JiAuJ jjilLa ( flJ^jaCll 

DD (Define Double Word) 

SjSIcll ^3 4_illliLa CllljL^. <ala (_JjLjaiJ jjilLa ( flj^)*lll 

DQ (Define Quad Word) 

oj^lcll ^3 4_ilLiLa CllULk jdc. (_1 *_CiJ jJatAa ( flJ^jaCll 

DT (Define Ten Bytes) 


I Byte Variables 4— ^j^l ^lj^*^l 

|4_llllill L .all J 4_l3^aJl Clll^yiilLa]l t flj ^aJJ 


Name 


DB Initial Value 


blla 


Alpha DB 4 

^ali-Jj Alpha 'Ca.iuoIj Sj^IaII <^3 oA^Ij 4_jl_i> <_)*_Cl) jjjtlLa t—SJ^jaAj ICA ^aj£j 

_jjilLall ICA ^^3 £ lAjlALa 4 _jjIA1jI 4_aj 3 £jJaj 

AjLLall 4 _ijIA1jI 4-aj3 ^aCc. <1L^ ^3 'j 4 ^ a*' . jjV I 4-a^llc. jLaaCLujI ^aJJ 

Byte DB ? :d^ 
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f lijVt aJU. ( _j-3 Y 00 j • (j^J ^jIjjj jj*1a]| liA fjS (* 1 .A\l 

^a. yk + ^ ^ lS j Unsigned Numbers* JA' ujA? Wk A cA' 

.Signed Numbers * _Ak kALP^ f—k A jVI 


Word Variables 

CH® (jA^ cs-3 4_u ^Ijj Word (1 h> ^-j' cs-ic- 

a » n«-i\t tiLSo^j Two Bytes 

name DW initial_value 

^Ull t—SJ^pull blila 

WRD DW -2 

A_ia ( Y — A-<u3 WRD ^-Aj jk t -^ a t — k^A A_i3 A 

^Ic. aJL^. ? A_-a!il*J! £_j-iaj ^lij A_i3^aJI (Jj|^)_liu J<JU^iLS 

. Ajjl^Ll k<u3 

2 16 - ) J * OH £ j' >AA ^ali ijl word £_ A' c> JA*A^ U^A 

Unsigned Numbers( Ap ) * k-A uj-k A J^' ^a. yk ( 1 

gri ( 2 15 - 1 ) rmv ( -215 ) HV1A- ^ A .jVl uAj^ oi-Aj 

ajLujlj aJU> 

.Signed Numbers( ALAI j kP jA ) 


Arrays 

jl l (j--a A r. z' l_^j| ^ tf- dlli jS^iaII (J-kjtlj £_A<<aaj]| A_jtJ ^_3 

( Iia.J Ai^jij^a-a ( !LaS _A_l]lilLa (jjjlic. ^3 ^3 A_i^alj!La]| dlLaLlt 

y-L 30h j 20h j 1 0h A 1 ' A 3Bytes A jAl ^ jJJl ^ A j 4j!L yL 

BARRAY DB 1 0h, 20h, 30h 

( 1 0h aaaJI i ^a\ \ A JjVl yJl jAk B A R RAY .VI 

yk! ja-Aj B A R RAY + 2 <^V' j yjUlt yJ jAk B ARRAY + 1 

B ARRAY j-a*a^ 0200h 4-^ljVI (j \jac- y)^»j>,^iVi ^ tit blLs .cliLlt \t 

La£ j_j£aJ (jjA 


(Symbol Jk»k' ) 

(jljjxll 

(_£ jIlaAt 

B_ARRAY 

* 200h 

1 0h 

B ARRAY + 1 

0201 h 

20h 

B_ARRAY + 2 

0202h 

30h 


( ^llLaS dlLal£ (j ya (j^A® 4 { k^)*A jaJJ A3J^}ia]l (Jj3AJj 

W ARRAY DW lOOOh, 2000h, 3000h 


3000h j 2000h j lOOOh Aa'A?' fA J^^c. Aii!>l!i ^Jc. uJjL^a <-Aj*aa ^jk 

a_hI^I j W ARRAY j' C5-S( lOOOh ) ^ jVl : ^l A ^ 

A k ^®a .l^A j W ARRAY + 4 j' >Jt A J W ARRAY +2 j' ^ 

La£ (_J£jJo (jjA 300h lY 1 t^-Au Sj£li]| ^3 L_ajqi..^»<atl 
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Symbol 1 

( 

U 


W ARRAY 

0300h 

lOOOh 

W ARRAY +2 

0302h 

2000h 

W ARRAY +4 

0304h 

3000h 


(jjj_kj cilua. (jiliLk ^g_3 SjSlUl ^_a f alLj £- jill IIa qa Llll^lilLa H j! -M 

High j-4VI u j>I' 4 — 1 'a AJlaJlj ^JjV I <jUkII ^ Low Byte cJ^Vl jjj-ll <-— 4-j^Il 
Wordl DW 1234h ! 4 -4j*-^' 4ja 1 '!) bllaa i jAil . ±* ^Ull jljjxll Byte 
j-llj wordl (jlj-i*ll ^5-3 (cJiVI (jjj-Sl 4_3liJl JAaj (_£aII ) 34h ^ J-Il Oij^ 

.wordl + 1 j' 4*1' LS* (j^Vi Qjjll JlaJ c5^It ) 12h 

Character Stringsu^^^'j Jllmjll 

^3 4 jM V'^l 4-aja]| £jJaj 4 Sjj^Jl ^ya ^Jjudiuo Lgjl < 4 C- ^3^ ^"'J 

4iLa2 ASCII Table <— ijj^ll 3 jA=*. c4 S jlaliAll ^jSII jl S 

Letters 4^-uil _j , ] .*' ]A 4 s-ju*^ <_s-& j 4 •s n i\l (_>a_aj II 4— Pjy u' jlLill (jCaj^atlill 

4j 3 ‘ABC” ^lALVI 4^j’<ill j^jJa JJ 

1 - Letters db ‘ABC’ 

2 -Letters db 41 h, 42h,43h 

jl iLall ^_3 L-a£ LgJ o^)Ial_lAll ~j jlllj ( -n.*4 4_jjIALVI 4^aja]| ^laA 

msg db 0dh,0ah,’Sudan$’ 

0 j ja j^al l u_ajj_2Jlj Capital Letters » j^ll Qjj <a jiill ^fklb Ua 4?j 

.Small Letters 




ASjj ^illj S^lj-sll 4 '' 4 (_j-' a 3^ W1 0<aLj jj' 3 * ?• I 41 Ljljiijl ~l^-v*t 1 ill eALc. ^J_J 

EQU jLstjVI ^Ia»J_uiI ^g-3 4 .o 'lA.'i , aA \\ 4 aViA. /'ll dijljjll t 

;^UII j^jJI ^Ic. tiuljjll (EQUate ) 


name EQU Constant 

t. _ 4^ a OAh 4 ^ 'Q j lf (> _ s -ajjjj dulj t aj^xlil ^liLa _dijll]l ^ajjjl name 4 ” 4 4 ^ 

LF EQU OAh 

Vaj MOV AL , LF csjVLS OAh ^j- 5 ' Vaj LF ^4^' flAiU c^Wj 
LF <— JrJj^ Assembler -I' ^ jl; j-> .MOV AL,0Ah tt 4 ' u-^ 

.OAh ^ 4' (41 

^JUII 311411 f lA^I U^j ^ 
Prompt EQU Type your Name’ 

Msg DB prompt 

( 4jc- ^clij V ^LilUj J-al jl 4-ajIatj j_jC- ojLjC. EQU U V 

/a^SlAll ^3 4juJajj jjjtlLa 
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AaujLujVI (j^aau 

4 aVi-v ^\l L^alAij_iujl 4_iiu£j 4 _JjujLujVI j-aljVI (_ya*A ^Ic. 4 S^jaaLoj I3A ^3 

4-ai£ dl^ixiaj Byte2 j Bytel dil^jilLa 1_i)3] (jl ^_y a^lilmoj 1 a ^qIa^IL. 4 ^^Ic. 

Word2 j Wordl 

MOV >>V' ~ > 

diet's >n<a\l j)£LaVI e3Aj jjl^a L>® dULlJl cJ^j (^g-S MOV j-«VI a^aJLuU 
^ £_daj ^ <_J_aj ^3 jl ^3 dll^)4*ILa]| jl 4j^aldJl Clip's >>i^\l jl *Lal*Jl 

^A ^a!Xl *Lal*Jl . (_J^-aa-a ^ic. jl j^a 33a-a (jl^a cs^ ^JiAj 4-aj3 

MOV Destination , Source 

^Laja jjIjj Vj Destination Source j d^al l ciibji^a Jli ^jj i-ua. 

vllLa ^}-aVi Aiijj 3*J j-da-all 

MOV AX, Wordl 

^1a ^j]q\Ljj .AX (_]> >«<all t _ s — 1 1 Wordl _j4*4-ail ( ^ A .ft ) CllLjjia^a ^cjaij ^JJ dna. 

y H\ . J-aVl daH 3*J AX aJjV' 4-ajSll 333 

MOV AL, ‘A’ 

cs* ( ASCII -it J ts* A <-*. j^lUl ^Sjll jAj ) 041 h ^ji' jJ (». 

.AL JauuoJI 

MOV J*Vl ^.lAkluil 3 jj 3 £idajJ ^Ull J jdJl 




dutj 

• 

* ** 

(SjSiili (ji ^jj>) 

^Jala 

^»lc- (J^- ' " A 

ji^natt 





4-s. , ,, ^ 







^^j-ajoLa ^JC- 



) jJ*la 

(a jSlill 

^JAJUI a 




dutj 

• 


Exchange) XCHG >>V1 -* 


£-3^a £-a j_J^_uLa 4_-aj3 JIAjILujV _jl (jft - ^- 4 /'/a (_J|Ajj_ujV XCHG ^J^VI ^3djjaiJ 

A ^abll ft-al*Jl 4 » u ^-»\l j .^jjjda^ ^3 3A^a 


XCHG Destination, Source 

:Jti* 


-TT- 


SUST 


































XCHG AH, BL 

BLj BL^-^ l Sj^ AH AH, BL ^J_a jj^l—ii d'i ja. 

.(AH lS 

:J^f 

W0RD1 jjjLLail £-a AX (_]> >«,a\l 4-aji (JIa£Lu:Lj ^»j£j _j<aVl 


XCHG AX, W0RD1 

XCHG fl-l-LLuj! Jjjfl JjdaJl 


jt MOV 

j-*' (j (j XCHG 

MOV Wordl,Word2 > ^ 


^l-L>CLv«lj J-JLil \jjb ^£^\JlJ ( ^j^C 

’. ^Jj VS ja«b/ i Ig;.^ 

Mov AX , Word2 
Mov Wordl , AX 


p j jjuiAii 


(j— 2 5— 1 a >® 

s jsiiii 

J* U*A 



^^ajaa 

^l£> J j ' -■* 

jjo 

^^AJUd^Q 

2 5 2 >* 

S jSIdi! 


I ADD, SUB, INC. DEC, NEG AajU^aJt ClA*xl\ - T 


<_) > ji (jJ^-uKi diLj j'A^ ^ j-L J C j SUB j ADD ^al. AI m l 

S^^IaJI ^_3 £-3ja £-a (_]> >«<i jl (J'S m<a £-a o^)£li]l ^3 £3^a ji * j^ill (_^3 

"■LS^ (jJ^J-a^U ^-aL*Jl 4jt_}aaa]lj 


ADD Destination, Source 
SUB Destination, Source 

j*Vl blia 

ADD W0RD1 , AX 

4 ^L-illll (jjjAj ^i_jj W0RD1 ^j^LLall 4 aj 3 ^1 AX diUj'A^ £ A ~>} 

(j-aVI jVn AjU AX (_)> *«<a\l dll—jj'A.a 4_-aj3 J JJJM ^Lj V) W0RD1 j^LLall 

jJy\ 


SUB AX, DX 

^_a 4 -Nj*n\l (jj j_kj AX l)~> (j-a QX cl> *«<a\l dll_jj'A<i ^ j_L ^»1 j d'n^ 

(^aVl Aiijj AaJ ^)J»*n V DX (-J?* *«<a\l dlLjj'A^i (ji AX cJ~> *«<a\l 

SUB J ADD jUaluul Jjk <jjju JjdaJl 


>■ ,j jjiuudl 


CJ — 2 5 2 >« 

S jSldll 

^»lc- (J^- 1 " A 

J aII 



(Ja j 11 A 

^^JAJUOA jJC. 

^^AJOiA 

M — 2 5 — 

S j£ldil 


-rr- 


SUST 





4 j*J I v±-JUil ^,a a\\ 





AjjIj 

• 

j-al J fi Jllll ^^.3 jJlj-a jj_l jdLJI ^ jiaS 

1 jl ^aaJl J ^j-ajud-a JJC. Ail laaV 


SaUI jj) jjj jj ADD BYTE1 , BYTE2 j-Vl jli J^Wj ^'j 

jejjj^aSl ^Jc. 4iilL£ 

MOV AL, BYTE 2 ; ^ajl 4j\<ac- Jji J^^na Jj jjilaSl <Laji Jj Alua. 
ADD BYTEI.AL’ 

< ->jn\ l jJ jaLj BL J > > " < l l ALLjjiaja Jl 0 J J| £Aa_J <»j£j ADD BL,5 J-aVI 

.BL J=^' J 

jl *<» <aJ Jj_JaSI jjiAi LjJ jjjJALaSl jjL) jl L-Laj 4_il Aaj <^alc. A 

(JjjLa jjc. Jill I j-aVI 

MOV AX, BYTE 1 

jA 4_SJa jli AX J> >«<a\l 1— al oA_a.lj 4_]1_^ jA BYTE j J*im Jj-la jV LISAj 
( ^jill JjAJ j-a jj£i (jl 1 ^Alll/Lala-all) ALljjjALaSl jl jl) . 2-BYTE 


j-Vl JJLjj ASEMBLER -I' A aj Lai JJ 

( <-yW lUaS j Jj jl a-j^j jA^laSI jli aLjIj ah JaI-* ) MOV AH, ‘A’ 

J«VI aJ^-L Ljajl ^aJjj AHa1> >h«qI' 41 h JJ ^daj Jj Al n*\ 
( 4_ai£ Llim j Jj jl A_iaj j A^al l jli 4_al£ AX JaL# ) MOV AX ,’A’ 


.AX J > * « < al l J 0041 h J J £— da J J J»1 AL-Ja. 

INC (Increment) , DEC (Decrement) , NEG J J^l 

^-3 £_3j>a jl Ja. >>i<a 4_^aj3 jl j^ail jl oAl_jj L§j 3 J-J ||\|Q DEC jJJ-^VI I—®' 

j^^A IgJ “LaLtJl Ajl 1 jlAiLaJ Sj^IaSI 

INC Destination ; Destination = Destination +1 

DEC Destination ; Destination = Destination - 1 


WORD 1 jJLall ALbjJa^i Jl 1 ^^a-J ^j- L INC WORD 1 j-«Vl Llim 



) J j — Si j-al — LL ^ ja — j DEC 


WORD 2 >-Vl Lai jj 
.WORD 2 j^LLaS' 


Jj_Sl £ jl LI (J j-A'\ (_Ja*j_uU jU'j NEG(Negate)>^' u-c- LLA_aij lj-jl 

LLSa j i - ' a. Jj ( _ s _Sj 4_l_jjaj Li j <■— ill jJI Jj_llj (Jl x u Jj ^Jl A_i-a.j-all 

; J jalXS <^L*Jl Aj-aSlj 2’S Complement jjV J£aSl Jl 4_1_ jjaiL 


NEG Destination 

a Jlill . ji Jj—a j\ All jla_uiall Aa.1 -•_. .a JaLxiSl JL Ail ja. 


: Jl — iLa 


NEG BX ; BX = -BX 
NEG BYTE ; BYTE = -BYTE. 


-Y l- 


SUST 











-l ^Ay'W gu>tjj Sjj^a dtjb* 5 l Jjjau 

dll iLaail ^jdaJ <_J_l^dj Id ^^3 ~ jj‘® i > a 4jLlLjd]l ^aljVI £-a 3'®l Jt -ill ^jj ^SJ 

ddJ*j ^Jl High Level Programming Languages W^' dL3 t> 

_£j-adill 4 jlL 

.WORD L)-® (Ojj^Lo (jc. S jUc. B j A (jjjj*i3l u' dja 

B=A SjLxll 

ojdda SjSIaJI ^)i.l jOda Jl o^)Sl3l ^^3 jjilLal dLjia^a (Jii ^ 4_iV 

3> m.a\l Lui (Jai ^ad 3> >>i<a ^-ladall 4— aj3 (Jaj <^-1] 0 jl J» \l ^3^3 

i. ijlLiOl 

MOV AX , A B O' W^j dp AX J >d ' O' A <— lUjiax Jiii 

MOV B , AX 

_>®ljSfl J] 4-1) jd ^1) A = 5 - A LaS 


MOV AX , 5 
SUB AX , A 
MOV A , AX 

NEG A 
ADD A, 5 

MOV AX,B 
SUB AX, A 
SUB AX, A 
MOV A, AX 


AXO 




5-A 0^ </ 0=^ AX 

A O 


0®’j 


,Vi J) 


_>*' cs^j <d A=B-2*A J^Vl i jdj J 


-;guU jal 5 ^bdl J1&) 

■J 4_alida ^JaLLa S^SIaJI ~ A i AJ 4_lLaC- ^J_jd d L La3 uJl 3 L ■aiH t J 

CODE ^c-®l £_LaAa mjj A di 0aL_1^)j]I ^ \c- JjVI £— laLall (_£j- 


l l la. 1 


_Li_! 


^^a-uLlj ^O-i^jJl ^_3 'LadJLaLAll dl-idll jdl jX-LaAaj SEGMENT 

15-*- JOLJj (Jja£a]I ^Jc. <_£j-dj d_ltii ^ JaLa j DATA SEGMENT dlLLJl £■ ^ a ' q ' ® 

STACK SEGMENT 

ASSEMBLER —51 4 la d^j ^JaLLOl oAA aJjj a jqjS ^j-djj ^dj-u Iaa 

_£tO_i^}Jl ^^aLa t 4-lLi£ A dS £a 

I MEMORY MODELS SjSM pdLu 

(_jd®-) d la-l <» x ■'-> 4_jjIjS i. _ 'jj Hawaii ^cd_i^}j]| 4j| ^da Laj3 Li^Sj LaS 

^^-ll lid A3j (_)jASdlj dLiLnllj (_0® <_)-^5 Li a® A^.lj ^ La ^ ^-ul3 (jl 

4_iLi£j liUj j MODEL. ^ dJSlI jLa*. Loll (_]Sl Jj^ada ^ Li'a * ^Iddol 

I^Ull jLi>«\l 

.MODEL MEMORY_MODEL 

SjSIaI] (_ 0 ® LIiaJ A Lia'i i^g\ { 3 J3 ^jLi , nil Id <lLiS jdj 

I jjjS dLiLnll iia, (j£L 3 10 Laj^c. O^J 3jd^l LS& 3^0 ^ Q jd djjuj 
^alj_Jl i—i Id I ^^-3 3L-^Jl j-A IdAj SMALL ®3l ^In-sl »il LOlc. ^l_i 
SMALL MODEL . ;<313I Z j_^OI C5 Jc. jiadl AjLS ^lij .1^1 (j jJaliui 


— Y ® — 


SUST 







i_]^ ^gajl ^AjJajjj 4 aV'-v djL)3^j-a «.La_uol ^-iJajJ (JjAaJl 

I^Jlo 


l a . ^-. jll 

MODEL dpj^l 

3a.l j ^Jaka i ^3 dlljLiill j 3a.lj ^Jaka , ,.Ji 3j£JI 

SMALL 

3a.lj ^Jaka ^^3 dlLiLlJlj ^laka yA jj£| ^_j3 3^£Jl 

MEDIUM 

^Jaka yA jj£l (y^ dlLiLlillj Aa.lj ^laia ^3 

COMPACT 

^ kla (_j^a J-4^1 dll_jl_n]lj ^_laia y-a 

64k BYTE j4 <d_jk^a-a ^^ajuia y^t. y £]j 

LARGE 

£ kla y^a J-4^1 ^ j-3 dll_jl_n]lj £_iafl<a y^a J-4^1 ^ j-3 3^£Jl 
64k Cy* J-4^l (_]j JaJ t 9^jki^a-a ii]ljA (j_J^4 (jl j)^aJ (j^Jj 

BYTE 

HUGE 


I DATA SEGMENT ^Ul^t 


^_3 l_gjjj*j ^jdaj djl jjU 4u-uu]Lj dl^^-iixall (JS ^jic- CliULiiSl *Jaka (_£jiaj 

.ajSlill ^gk jlfLa (JxjJuj V IgiV <IjuU jdl jliLa (_£l jl )\_j\_3_i^\ ^laka ^^3 

dl^>_l*lLa]l 1 — Lj^jxJ ^Lj liSJj AjUj QATA. i— L) j >*j]l ^al-ldi Jail dlULlill ^Jaka (— aj^)*Ji] 

j; ^ . --o y. jULallj a^jjuiLl-a 


.DATA 



W0RD1 

DW 

2 

W0RD2 

DW 

5 

MSG 

DB 

THIS IS A MESSAGE’ 

MASK 

EQU 

1 0011 001 B 


IStack Segment u^-^1 

4_lLaC- ^g_3 4 ■al.'i-s.*' j. .'I jaJ-J S^j^IaJI jj^a (. j_^ y ■>■ •>■ yJh ^Jaka yA (_jia^)jtJl 

<J^ (jj^kUl ^gil£ j>aaJl liA (jj£j (jl t—±a-!j _^alj^)jJl dkli «.ljj| dULuJl 
^alj^}j]l <_ JaC- *UjI C mv v . { s'i i ^dill <_]^ (j-l^kli]^ ^ L ^3 1 ^g-S (JJ-^-all 

’ •( 

Stack Size.i'-AiJ*^' ^l-AaJLujlj ^^aII ^laka L_kl^)*j ^JJ j 

^Lill <_]Laa1Ij . bytes < — a-a-a. y& 1 4 j\ n - v l 133c. Jaaj sizs L " ' 1 *“• 

100 h ^ajkj 

.Stack lOOh 


.Assembler -M 4 -^-«Ijj 1 KB L ya \ jlal ^ii <—kij*j ^Ij I3I 

ICode Segment <* — ^ 

0xl_3^}j]l (_)_a.l3 4-a3aJ_uLA]l dll ajlaLillj j—aljVI ^ 1c- £_iakaJl l3_A yj liaj 

j^^gJllll ja’lll <94^)314 


-Yl- 


SUST 


















4j<J Jl Ja-A« IcJlill J.^Ll 


.Code Name 

^3j-aj]l 4_ll_a. ^g_3 £_LaLal] ^a-ujl pi LiC-V ^^.C-b V j.^.,L>'<l,all ^ajail j & Name *•’ 

^LLc-Lj Assembly — ^ ^l-L jj L\;^ ( a^.Ij £_LLo ILaJ j V) Small 

.■ULaJl eAA ^ 3 Uai ^Lujj 

^ dllplj-^]^ 4J j» . .o 0aIj_J ojj . .o ^_3 j^ljVI £j-ij (LL £c<aljjA]l £-iaLa Jib 

^JU]| j^j]| diUI jskVI o^-l <— sjjxj Jaaajlj Procedure 

Name Proc 

; plj^VI Jib CjULulIj jJjVl 

Name ENDP 

Pseudo_0ps bsl JLh' W 3 Endp j Proc I-*' ‘ J j^V' J* Name Lip. 

Jab gu>Ujj ftiaia fuiajj ^blt g. Jail 

.CODE 
MAIN PROC 

;pt J^VI Jib jJjVl 

MAIN ENDP 

; U & 1 gijLj£ a. JJ Clllplj^VI 4_13J 

.small j).<ai\l 4-lLa. pistil Jibll lA* 0AljjJl ^iatLa j£ LjIj jl A*-J jVlj 

;^JU]| jajil ^ jjfb 

.MODEL SMALL 
.STACK 100H 
.DATA 

■ Clul Jjll J Clil jiILa]l t jj£L l-iA 

.CODE 
MAIN PROC 

; *1 J^y I Jib jxljVtj cbULbll 
MAIN ENDP 
■Li & (, (Jil lplj^.VI 4iL 

END MAIN 

vj C-lj^VI f 1 1 [ ’l 4-C-JJJ-a END 0-al— jjil 4_jl_g_j A <al£ jj. ^t-abjill ^3 jJjjoj jil 

<^3 


INPUT &OUTPUT INSTRUCTIONS gr>>V>J J^V' bjUJau 

c l j±y\j JLijVI ^l^a e i. lili i -'I j 4_i^.jLill *J g ■vSH £-a (Jj-3A]I ^cJLlaII JaIxIj 
^_3 4_jLj£l] OUT J-aljV Ij JLi.il pi *n<a aplj-iil IN J-aljVl ^bi*l *«b blbj 
jl_£ b) CjIaJL (jl J*^VI (jA-> a J ^^—3 j— aljVI e-i-A ^bil jkj.il jLi_Jj .^lj_il pi— I lo 
eAA ^l-lii jojI V ibLc.j ^.jl ill Jl ^-Jl a J— aliill 4x. j_uj j_A (. - 'j Hawaii 

j--a (. <| Llij A3 jjlj-all (jjjl—ic. (jl JjVI (jjlj >>i\ A j^nJ-aMl 0-al j-Jl (_g-3 j--aljVI 
J^jujVI Jho <-jl (_j-jl-j]lj a J^ ^c-al_j^)p]l JjAju C - 1 HaJJ I— a-a j_iV jL^^. 

4 Li x al^j o J ^ 7*- LI \ 4»i .^i/'ll dll£^)_i]l 4 Li ujI^j 4 i^.J_ill oj * y VI £— a J— alii] I 

AjlL^kJI djl£jJLI aL^I jj La jjs Jl b-j SERVICE ROUTINES ^-a-^L diLm jj 

.6 J^?-^ 


JjVI (^g-a-ujJ ^Jlj-all ^-a JpLt!i]l ^3 “LaAiLaLAll “LaAill ^3 (jlc-^jj 


cbliii JJ .DOS -Jl J^LLoL (^LUI J BIOS (BASIC INPUT /OUTPUT SYSTEM ) 


-rv- 


SUST 





IdJUil J^2jdi 


£--a oydda J-ddj ( ROM — 51) Ja-SS S^lj-all ejdlA ( _j_3 Lg-ijydi jda BIOS — M 
I A jtoJ yj£l dll aLaC- A aid ^j-Sj DOS — H dLaAd Lad ^lyL^lj JldAYl yjlya 

dll aLaC. A aili ^_3 BIOS — ^ i J a SaLc. ^ayil 4 Sjya. A-C-Laia ^lia 

.Syd da ^lyaJ/jLdj 

INT AjJalltt cIaJi J.VVi >>iL SAAja^a A lUr- A jVn\ DOS j' BIOS -M C-'dj da 

S JJ^I oAA ^ plAjJI J (INTERRUPT ) 

INT INTERRUPT_NUMBER 

daAk 1 _ allaa ,ajki |NT 16h ^da AAa-a jAj dJaULaJI «.lAi ^»3y AaAdi ^d d-ia. 

C-'aAj yald INT 21 h J ,^AjLLa]l A_^.j] ^g -3 A-ad Of. I Jiia Aj^ald BIOS <^3 
Aill yAl_J UdV dLaAdll ya Aaya CS^" 4 3 jaLi]l da x a DOS -^1 y -a A-aAd 

( INT 21 H ) 21 H fUS 

dJaa l^aA-SJ dLaAdJl y_«a a j_u£ A r - «a A dill «.|A_l]| Ia_A alAd ml 
l - 1 lid AAj AH ^g _3 A j^lladl A .a Adi I £jJaj ^d LJJA DOS ijj* ‘'"'H 

A j^lladl A a Adi I j_l L “'*’*■ Lilly yj_dl d^d-aua ^g _3 ~jall jdj £jJaj yaVI 
, d oAA_a-a JLiaLujI jy aVI <■— il laj. < A 3 j _21 H AaJalLall L_ ilia «.lAj ^d LIIa Ajuj 
i? i 4 al'iA. ^ll dLaA-dll ^dj ^di .dLLa-aaall ^_3 LgjuJaj ^d dia, AaJalAall £.'d 
.L^-ia dl jA ' g jl) dl/LdAallj AaAd <_J£ AAalaj jad (Jjd - 


fQHll 4iVyi yllll dLa-ldll y 4 iaA2 Aj^ ^dayj ^LH) JjAaJl 


( uA?j^ ) c 

A^aAdll ^aAy 

^AllLa]l 4_^y] ya aA^.lj 4-aj3 oc.|j3 

1 

4_LLjall ^3 A^.lj ( AjL^ 

2 

A-LLdll ^A 4 SjyaJl ya 4x-ya^-a AjLS 

9 


d La Adi) SAA yiaau JjLilui yilll) ? jdl ^ 
^jjIIaI) A_^ y-a i-ijA Sf Ij5 :~| A_aAd!) 

AHcJ t^ * « ’< > l ) (_j-3 l idi^l vl a l ) 

A_ilc. Jaidall Li y All LjyJl ASCII i^ c ' L AL (_)> *»<a^) dlA J“\ a)) 

A^.j\ 

NON is Q jL ^l iid ^ 1c- ia* dll 4 Sd ^ 3 0 jl ^Lil Lall 

CHARACHTER KEY 

.( FI -FI 0 jyjl^ll ^L) 

AjIj£ Ljj A-aAdll oAA Aaili] 

MOV AH, 01 

INT 21 H 

A dll 4_^.^] If- Jax—dll yj_a. oA'i , ,i^\l yl L*i jl j A_^Adll sAA p j a‘i 

AL *«<all LH 1 ^LiLal] ASCII — II Aj^ jd ^LLa yl Jai-dll 

Vj _ A AaLjoll (__5-1 c- ^jjLLall 4_^.^] ^_3 4_ilc. Ja*_d]l yA^I 4 SyaJl yAayC. ^d La£ 

Ja3t_d]l jdi Id j lAVn L aa ^ ^ a ^AdLuLa]l ^_ll 4Jdo j Jdo jL A-aAdll sAA 


-TA- 


SUST 








Haj t aj_ud3 p"| -p"| 0 <_)-Ja 4 ^jjLLall (jia-»J Li» j. >< ^a-J |j| .^1 _j2a ^ 1c. 

(_J^jola]I I NT 21 h CS"^^ cllLajLiHll 4 Ajqil ^glc. AL (_)> >«<ajl 

/ - 1uj\ Lai I (_)*a]I AaJJ j AL 

AiJa j Ajjjj ji ^uiLulS) LS ls- uijA (j 43 jfr 12 (* 3 j 4 -aAai) -2 
.API J^uuoJl 02 j : 

. Q|_ (_)a >«a\I ^^3 4jJa^)C. L-IjU^aII L-S^jal] Aj£ ASCII 41 OjiaA £jJaj 
.Al_ (_]> (_g3 4juJaj ^aJJ 4jJa^)C- ^aJ (_£A]I l— S^jal] ASCII 4 1 Aj£jl \ 

4_kjLkjo]l ^algiiool 4-a!)lc. (_jAa^}*j 4_l]Li]| jaIjVI " <_JL!Lo 

MOV AH , 02H " 

MOV DL , ‘?’ 

INT 21 H 


(jl_S IaI ^ £ j. ^.Jl ^joP^aII lAl^-ai 4_kjLkja]l ^g. 1c. t Sj_aJl 4_C.Liia A-*J 

.(AjAsJI jJajudll 4 _)IAj ^gJl jjaijA]l jiajud]l 4_)1_g-j _jA ^gJLaJl 

(JjA ->\lj l_iJajl Control Character p4ai]l 4 aj_a 4_c.LiLa] “OjAa!! oA& ^IaVumI 

( jj^a -j lajt J ^gJLi]| 


4 0 ) 

j-^jJl 

ASCII JjSlI 

^)l At «al 

BEL (Beep) 

7 

( Back Space ) *■ ^4] 4iLoL« 

BS (Back space) 

8 

Tab ^ 

HT (Tab) 

9 

AjAa. ^)Jajgj 

LF (Line Feed) 

A 

^gJLall jiajud]l ‘jjlAj 

CR (Carriage return) 

D 


^aall lJ jaJ ASCII S ji4 (jic. AL J .ijVnll a*_i 

:JjVI gu>Uj 4 l 

4_11_aAl ^a-J (jAj| 4 Sj-aJl 4_C-LlLa ^a-J ^jjlLa]l 4_a^j] j)A t Sji a^l^iij ~ j. xi LiaAl j jj 

.£LaU^)j]I pl^j] ^aJ ^Lill jJajmll AjIAj ^3 

: a 4U]1 pl>VI j)A 0 aU^)j]| (jj£i 

4_kjLkjd]l (^g-lc- ,, ? M ~1 il j. nV I 4^a!)lc. jlgJal -1 


^jjlLall 4 _a^j] j)A ( S^)a 05 . 1^)3 


uilul 


MOV 

AH, 2 

MOV 

DL,’?’ 

INT 

21 h 

MOV 

AH,1 

INT 

21 h 

LiiV i^LSa j bC—a bl j-^l cJj. 


Clll_Jj!iaA iALIa L5 Qj “'J? ^ J ‘T " jla > all 4 _ jIAj ^3 QL 

QL ^J'n- t. jia]I ^3 4Jic-lAla t—l^jiLaAll 4 S^aJl JljiLojlj \ 4-aAiJl (jl Ja^.V ^ AL cJ~P ‘ 4<all 

( 4 _i 3 4 L 4 AjkSi 3 _as 4 l l aa AL cJt- uiaII ^g _3 c- j 'I-. aII > i S jLc.Li ^jJsjj 

BL J^' (J^a t UA 4t1 'jt-s. ^ (jj^kj L-Lau ^gJUilUj 

MOV BL , AL 

^^' 4 'l 4 a jja 4£.l_Ja 4 - la. < AjAaJl 4 _jIAj ji (_}a-uLA]l kili^aj] - £ 


— Y <\ — 


SUST 






















4j*J I ^,a a\\ 


<^Vl£ cdlj ^Lj Line Feed j Carriage Return 


MOV 

AH, 2 

MOV 

DL,0dh ; Carriage Return 

INT 

21 h 

MOV 

DL,0ah ; Line Feed 

INT 

21 h 

^.3 BL cJ^ ^a-J Ajl la ~n- 4_Ila.Al ^aJ (_£aJ| 4 S^jaJl 4x^l_lia 

(r)SjiaiJi 

MOV 

DL , BL 

INT 

21 h 

4Ch ^ jll 

£jJa^J (All!} ^aJJj (J Jt ^aliaj oA^jatJl j £.1_g-jl -T 

AH 

.21 h AjtiaULall £.|Aj g.1 £■ AL. d j 

MOV 

AH,4CH 

INT 

21 h 


]4_JLi]| *jj l ^ all ^Ic. ^L±L^3J (_5-lc- J 

TITLE FIRST: ECHO PROGRAM 

.MODEL SMALL 

.STACK 100H 

.CODE 

MAIN PROC 

■ t, _ i'\»'ill 4^a^lc- j)\ * lal 

MOV AH, 2 ; <-«. 

MOV DL,’?’ ; H- 1 j^.a\l uJjaJl 

INT21H 

■ ^jjLLall A^.j\ 4 

MOV AH, 01 ; t-i j^. Splja 

INT21H 

MOV BL,AL ; <-i. jaJl uO^ 

■ AjAa. jLi . ■' ^Jl l_)Ua]| 

MOV AH, 02 

MOV DL,0DH ; carriage return 
INT21H 

MOV DL,0AH ; line feed 
INT21H 

; aIUaI 4 a^jaJl Ac-LiL 

MOV DL,BL ; ; i> j)\ i >>-n.I 

INT21H 

; DOS ^Uaj ^gJl aAj*Jl 

MOV AH,4CH 
INT21H 
MAIN ENDP 
END MAIN 

4Gh Aiik j]| |[\jj 21 h DOS Jjaj Ajli u_fl2jij LaAic. AjS iiaV 

lAA ^ CllLjUJl ka L_aAa Asa CjIj 7 ul1a]| ^alAaijjl ^aJJ ^al AiVj 


-r • - 


SUST 





-:gu>UjJ< JjLuijj fLijj 

cSlL /j ^ l >»*i \ d i-v dill 0-al_j^}j]l j* di j £.l_dil A-Ll^ia ^da^di £ j_iJl Idfe ^-3 

-;Aj 1U1! Clil 

( ila) .(JjLuiII Jliall ^3 ^jJa^all 0 -al_i^}jll AlLi^l T©Xt Editor (_?' ^'-didl -) 

^j.da<all 

.OBJECT FILE is *^\ ‘-^' ^ ASSEMBLER -S' f'^dl -t 
JjAdill i Wa aJ jUlOBJECT -S' dliLa iajjl LINKER -Sajjll ^Ujj ^IddJ -V 

.EXECUTABLE FILE 

. ^aLi^jjll (Jjidi -£ 

-|4AlLaill dl^Ladll ^ya 'AjjLiA cJj ‘ .aAill J LajS 


-I SOURCE FILEMj^' ^ -> 

JJi-0 (_ 5 1 ^al.'lVi ml (j£-aJj 0-aLi^)lll AjLi£l Editor J A i$< ^alAAdul ^aJJ 

a! a lab t LLall (jjjdj SjLc. ^j_i EDIT <_S-La Text Editor lSaLc. ^ j-d i LLa ^LLu 

.FIRST. ASM dUl Jiaal JjLJI Jli*ll ^ ASM (Extention) 


- ^ASSEMBLE THE PROGRAM^J^' - Y 

Assembler SI .3 — 2 J aL — uil jJ £oal i Jill 4 sJla^a Jj — (j — C- I j — & fl — J j 

cs-jS' j TASM(Turbo Assembler) j' MASM(Microsoft Macro Assembler) 

^1 ^Ladill AiL A Jjl&all 0 -alj^)jll ^ If- (_ 5 jia_i ^ill ^Jj^aVI <dLall (Jjjdil ^ajii 
J-al*jll all AjUxIl oAA c-UjI j .(OBJECT FILE)^®^ A-lVI Ail ^1] LJjSl t- aL 

^gJl ^^j^.^}ll ^JJ dj^. ^aLi^jjll AlLi£ ^3 I LiA ^a 3C- (_j-a 3£Lillj < iLall £-a 

3 0 -^.J ,/aAjLJ AILuOJ ^_1c- J j. j ^g. ‘d I * -v J-n. l d j f.t lalVI AjAd 2 (1) S >S=dl' 

_^al_i^)jll ^g3 g.1 TaAi 

:^uii jajii ,jc. fh masm j' tasm ^ jJ' e i^i^i j 

TASM FILENAME; 

MASM FILENAME; j' 

-IAjIajlII aAk ^glLill «.^aJlj TASM ^a^ilLuilui IllA <_g3 

>TASM FIRST; 

TURBO ASSEMBLER VERSION 3.1 COPYRGHT ( C) 1 988 , 1 992BRLAND 
INTERNATIONAL 

ASSEMBLING FILE: FIRST. SAM 
ERROR MESSAGE: NONE 
WARNING MESSAGE: NONE 
PASSES: 1 

a_iL t - iLl l ^ajoil ^gilllll j lo i. «\ lj ASSEMBLER-S' lSjVI j l^ t nl l 

.^aLi^jjll ^g3 L5^' ' laiVl J ^JJ^) la x a 

|a3j yLujj jl^Ja) ^JJ ^gJj^aVl 0 <aLi^)jll ^3 111 A (_^S lilljA li) AjS IdaV 

j. dij first. asm ^*VI 1 il-all ^i 3 (_ du^. I ladll ^jc- a*j^jjj Sdij , nil 

. first. Obj { qS< q 1I (^s-S^ cSt^*^ l ojTa^ll o3A 03lc.|j ^^A.1 o^-a ’d^jatll ^ali Uadll 


-n- 


SUST 








Linking the program -^J-^ 

Machine Language 4-^VI a*L u_aLa jA AIjUJI a jJrs . l l ^ ajUiul *S (_£a!I <■ abl l 

A-lilill A_ljta]l £t-al j_aU (— 1 jojU ^ li <J£joJ| ^jJc. gjj*<s. j V AiV A-liliU jJjlS JJC- A_i£]j 

;A-Jtj]| l_ lUjojbU lilljj 

A_iji*Jl A iLaC- (jli (^jJLlH-Jj aj£liJl ^3 ( iLaJi (_) 4 bjatj -I 

_Ia A lflli ; V ^c-aLijjJl 

^_3 dllllL A 3 j*-a jjc. (jj£j 0 -aLijjJl <_l^.lA (jJjLiatJlj a.LajaoVI (jAaaJ -<— l 
<dA_i A_^.l (j^a ^aJ_J dl '-s 0 x 1—1 JJ (j-a jb£l Ja_lj A_ll_^ 

_ ji .1 ( iLa ^3 C_]jj£x (_£jdl A_lC-j 3 


Object Files — ^ oh A_iiac. <d j^.Lj ^ j-b Link Program 5 ^-j _>? 

A lAlill Jj \5 <— fl-La ^LliU bib A*J ^ajAlj ^xbjJl <_J^.lA (jJjLi*Jl AlAdij 4 all A. ^11 

:^JUJ| jabll (Executable File) EXE 

>TLINK First; 

Turbo Link Version 2.0 Copyright (c) 1987 Borland International. 

Run The Program — £ 

QOS -^1 dl^x ^jx AxjojI A-lLi£ Ja 32 ^ali -1 0 xl_i Jill (_);» dll 

C:\ASM > first 

?t 

t 

C:\ASM > 

(j-a ^Liiix ^g. 1 c. -Lai—iJall ^^-ll jUJaliVlj "Y" 4 Sj-^Jl A_C.bial 0xl—ijjJl ^aj-S-1 

l Sj_^Jl A_c.l_iiaj A_lA^Jl jJa-udJl A_ilAl ^g_ll <— iIaaJLi 0xl_ijJl ^aj-SJ .0jjl_2x]l A_^.j] 

.(_);» Anil ^aliai ^gJl aAjuJlj a.L^liVI ^ A_ilc. -Lai-dall ^aJ (_£aJ| 


Display String AJIujj jlfrlal 

gr* J 21 h AjiHiall <dAi (j^a 1 ^aSj AillajJl bnA*' . ..I (JjiLuJl 0 xLijj]| ^g3 

A r-1 'll! (_g_Aj Y ^a-3j A jjJajJI dUA^j 0 jlil_ax]l A_^.jJ (j_x t Sj_^ <_)Li£LjjV ^aAidjoJ 

_A_ioiLkjdJl ^gic. 4 Sj^. 

^ ^aiij A-aAiJI ^alAdiujI f alij A-kjcLJoJI Al-alS aJLujj jl £ JaV j JllLall |AA 

A»uiLuiJl (jl S> AJLuij \ H ^ 3 j A_aAik 

QX lIt* m«all AjuJaj ^aJJ ^Laijll AjiAlJ Offset ^-^1 jV^ 1 lj^jI^AaJI 

( "$" d> j^Jb aJLuo jJI ^ ^ ) 

aJLuojII d 1 J Is. 1 IaIj _A_dljJdJI (__ 5 -lc- AJic-bJa V aJLuojJI AjL^-J t Sj^Jl 

AxiUJaJI c-ljial eliiii <alj Ajli Control Character ^ j ^ 

j^g—3 ‘Hello!’ ujjll jl * Jal J |»J-bj ^ <al j jj A_iLi^j ~j<*< joj A iLaaJI eA_A ^J_iJajlJ 

AJUJI AAjJaJLl dlULnJl jxJak-a ^g3 ^Laijll eAA t bjaij ^aJJ _A_dLkjdJl 

msg db ‘HELLO!$’ 

LEA >>Sn 


-rr- 


SUST 





IdJUil J^2jdi 


<11juj j )]| A^.1 _jl pl^jic. jjg -si ^1 ||\|T 21 h AaJatLall s-lii ^gi ^ daidll ^llaj 

LEA ( Load Effective Address) j*Vl diL <LL ^ j dx J >^ ' yA 

LEA Destination , Source 

^g_3^aJl j_li_Lali ~ j . xi I j_A > l ^ i i j daltll dlLd. joiaII i_a.l j_A y- Ji j i hiaII dl < a, 

^g-3 j-dnaAll ^-liLal! A_a.l jVI plj-ic. ^ >>i^l p-aVI jSJ- 5-1 Tep^li-ll ^g-3 

^aVI ^Ha 3 .^-ijjjoLAll j-N. j. jiaII 

LEA DX, MSG 

.□X ^ msg J^LaII plji*l 4-^.1 jVI dn 3 £jia jl (SjS J 

PS (J> j.«a\I j jg >1 t _ s — I) ^tiai Uili dlLiLn ^JaLa ^^Ic. pjian ^nali^lll ILa (jVj 

.dlliLnll ^JaLa ^gJI JAjujJ 

PSP (Program Segment Prefix) frk** jjjW 

diLa. Y ° *1 n (_)]» dill ^l_iai a j£ljj| ^ d ^u'd ^>ill (JiAai ,d) Lade. 

y-lc-J £nali Jill j-C- dlLajk-a cs -lc. PSP -H Pjdn .PSP y^J 

POS (_)i* Lnll ^al—laJ ^j-Sl .dll a^LlaII ed £_-a <_) <al_ 3 tllll ^nal—ijlll £-llal_uil <il_li 

dlid JJ ES j DS U }\> p--a <_]_£ ^g-3 A_n jd_aJl ^ ladll plj_ic- £_iia jl 
p La ^ pljV- ^ lr~- V PS dlliLnll plalLa x aa pli lillil A a lli j pdijlll 

piakA ^^Ic. pj'd 1 pdijl pi K dail eiA pdxlj pdijllll j-aLaJl dlliLnll 
dlliLnll p_la£A ^g-l] J.; ini diLiLnll p_laiA <_la-_uLA j j* ani Ixn pi i_nan dlLiLn 

^gllnll jaill ^ If- 0 Alijllln paLaJl 

MOV AX, @PATA 
MOV DS, AX 

DATA .— ■} <— SjJ«-all J 0 aLi jilli pal_aJl dlliLnll plod pljic. jA @DATA 
pi jJc. J-iLn j ^1 @DATA ( 3 -^VI J^jj^LL ASSEMBLER — f. j-sj 

li*n_uil i_S3 o^—kida PS <_la— ulaII ^_3 A a. nil I plj_aJ ^llali—ui V LiiVj p laLall 

^_1| 1 a la - ' ( dn dli Ajlij Y ; ! A_i3 A ^ iall ^daj ^ln Jaxnj AX ftx 

.PS (J^jolaII 

^_3 l^il jjc. ^_iJaj P_l^)ia p-C- lillij ‘HELLO!’ ^dnjll A_C-lnia pdal lilli i x ) 

^gJlnll ^nali^jlll .21 h j»3p AaJalLall eld ^^3 ^ ^a3j A-aidll ^aliVuJ j PX (J~> >ha!I 

J .u^iq‘ll Li AnLaxll oiA ^jiajl 


t 1 La 


TITLE SECOND: DISPLAY STRING 
.MODEL SMALL 
.STACK 100H 
.DATA 

MSG DB 'HELLO!$' 

.CODE 
MAIN PROC 
; initialize DS 
MOV AX,@DATA 
MOV DS,AX 
;display message 
LEA DX,MSG ; 


-VT- 


SUST 







MOV AH,09H 4 1 ■ ,i\ ■ .il l 4_i±^^j 

I NT 21 H 


;return to DOS 
MOV AH,4CH 

I NT 21 H ; Jiijsii ^Lk; ji ^ jj±Ji 

MAIN ENDP 
END MAIN 

IA Case Conversion Program 

lower-case ■ .o <. aj_^ |a_jJLJ ^.wi >« JLiL&ll Iaa ^3 

^_ll 4_Jj^^j Aaj 4_lLi.il 4 ajsJl Jaj yLajj jj\ * Jal j letter 

upper-case letter Sj^> 

Enter A Lower Case Letter: a 


In Upper Case It Is: A 

CR,LF t>J£ EQU jL*jVI 0-alj^)j]l IkA ^^3 

CR EQU ODH 

LF EQU OAH 


^Lill j^jll ^Jc. ^aJJ l a!u 

MSG1 DB ‘Enter A Lower Case Letter:$’ 

MSG2 DB CR,LF,’ In Uppercase It Is: 1 
Char DB ? ,’$’ 

~ jjQj ‘ a jV cdlLj b^ylLya MSG2 4-SCai^ll 3*J 4ij^}*j ^aJ Char ^wLLa]| t aj^)*J Aic. 

Aaj 4_lli.3l (_£4-ll 4 aj_^Jl jJb char 4 a^^Jl_j S^-^Lf'® 4c. ^±La msQ2 4JLui^ll 

(4JLi.il cgJll <— a _pJl L>« 20h ^ Upper -case 4ljj^J 

4_jIAj (j^a IAjj 4jl_uo^)]l <_]-*-?■ *» ^4 g J mSQ2 4JLjuo^)]I <_]_j3 CR,LF ^^Lill lJjjs. i—aj^jjtj ^aJ 

.Aj-laJl jL. . ,JI 

4_C.l jLill ^^3 >>iVI aj-i >>1 4_jli 4J1 _uj j )]I 4_jLg-j ‘CaliLtJ ^g*n*i V mSQ2 4 JLuo^)]I (jVj 

char 4_jL^j ^^-3 <-a!>l*Jl (jl Ja_^.V ) 4 _joLJJI ^^-3 char *— sj-^Jl 4 _c.LiLj 


_ ( b jjoiLla 

^jjlLall 4_^.^j] ^ya 4 a^^Jl a«.lj3 ^aJ fnsQl 4 JLuj^}]I jj\ * lal J ^c-aLj^jJl IAij 

LEA DX ,msg1 
MOV AH ,9 
INT 21 h 
MOV AH ,1 
INT 21 h 

(j-A 20h ^-^ll ^ j_Lj iLUJj upper-case j ^ <— * <^1 ^ ^ 
20h ^-k*Jl jA ASCII dj^ oj j» j^al l j <— aj^pJl (j^j jjjjill qV iLUJj) u-a^pJl 

(61 h <J)-' a Likil o^ut ^ — «1t ( ajj-^Jl Iajj CaiiJ41h lH® 4 aj^iJl Iajj 

char Qj j=Li 

SUB AL,20h 

MOV char ,AL ; ^ 4i jL £ 


1— a£ char 4x^^jia msg2 4_ijU]| 4_i\ »_u^)J\ jL^Jalj |»_5-SJ cJJJ 4au 

|^alj^)j]l j ^^Jj LajSj _LEjLjj Ljj^J 


TITLE THIRD: CASE CONVERSION PROGRAM 
.MODEL SMALL 
.STACK 100H 
.DATA 


-rt- 


SUST 







CR EQU ODH 
LF EQU OAH 

MSG1 DB ’ENTER A LOWER CASE LETTER: $' 
MSG2 DB CR,LF,'IN UPPER CASE IT IS:' 

CHAR DB 

.CODE 

MAIN PROC 

; initialize DS 
MOV AX,@DATA 
MOV DS,AX 
print user prompt 
LEA DX,MSG1 
MOV AH,09H 
INT 21 H 

;input character and convert to lower case 

MOV AH, 01 H 

INT 21 H 

SUB AL,20H 

MOV CHAR,AL 

;display on the next line 

LEA DX,MSG2 

MOV AH,09H 

INT 21 H 

;return to DOS 

MOV AH,4CH 

INT 21 H 

MAIN ENDP 

END MAIN 


IBM PC — i 4_*J 1 ]-tn LgJ j 1 ..o 4_i]Li]| ^.LajujVl (j-a -1 

\..l jUlj 


1 - two_words 
2 - ?1 

3- tow words 

4- 1= 

4 a. ja. ua dul£ IjJj L 

jl -uic. 

1- 246 2- 246h 3-1001 " 4-1.101 

5-2EAH 6-FFEH 7-101 IB 

^li^A-a (jlS |jl ^ 4_l]lj]| t SJpatj JaC-S -V 

4aj3 4_jj /\ 4ajojI word jjida-l 


<Lajb 4_j Vj wordl word 4 p4*da-c_i 

4_aj3 Ajj g <ajuoI Byte 4 

<aj3 4_j Vj C Byte 4 p4*da-j 

^ o o T *t ‘CjIALI 4 ^ 4 j word2 *duojl word ^-alS 

■=Uj! jjjl A-aj3 Lg_i3 ^i«3j Arrayl ' & -ami d A 4 a j 

. V (_£jl_uaJ Bell ^-ajoil dulj-j 

This Is A Message $’ cS msg 4-^' j 
0000h 4-^.1 jV I O'® ilALjl ^ 4j_^i^a 4_Jtj]| CllLiLllJl (ji (_^ajj3l- £ 


-ro- 


SUST 







A DB 7 
B DW 1ABCH 

C DB ‘HELLO’ 

.A,B,C dljjALal] AaI jVI 4^'-' 

.0002h 4-^1 jVI djLJl dbjlA^ j -t_j 
.0004h 4 a I jVI Aic- djLJl dLijd.. ^ ^da j -a. 
.‘HELLO’ gi ‘O’ <-s j=d 4 a' jV' a[yz- £d=j d 

dll j-iida 0-^ SjLiC. B1 ,B2 ‘■"' jA I Li A. jl AAJA_i^a ■A ilLUll d ll^jl JaJI dul£ |j| ^jJaj 

.words o wl ,w2 j Byte 4d ja 


1-MOV 

Ds,Ax 

2-MOV 

Ds,1000h 

3- MOV 

CS,ES 

4-MOV 

wl ,DS 

5-XCHG 

wl ,w2 

6-SUB 

5,B1 

7-ADD 

9-MOV 

B1,B2 
wl ,B1 

8-ADD 

AL,256 


aJUII dl jUJl ^a jj] MOV, ADD , SUB ,INC , DEC , NEG j^' jVl 

I^aaajII AiL dljUc. ^1 AjSIj AiL A Jjj^all 

1- A=B - A 

2- A= -(A+1 ) 

3- C= A + B 

4- B= 3* B + 7 

5- A= B - A- 1 

^j£j] (<J-ol£ (Jjj jj dljljc. di£l -V 

.J^w,\l ^3 A-JoLdi ^3 ^^Jtjll ^^3 Ajc-IaIs ^ali t ajA a«.l^)3- 1 

o^d es-^' ls-* 4Jic.l_iL Upper case letter j ^ Zf.\jl-Y 

.Lower case letter j^*^ 3 d a ja S jjj~^ ^ dljj dildl ^ 

: AjU ill gu>ljj 
-A 

_'?’ <Ua!X*Jl Ac-dla -1 


) • 33*Jl i^ja <_j3l U^jAAo ^jAJ^jAC. ‘dljij J -Y 

_ < _ S JU]| j Lie'll ^3 A a dill Ac-dlaj (jj^dJl ^j<Aa L-ldiAJ ^j£j-V 

Juilill (JHa 


? 35 

The sum of 3 and 5 is 8 


Aj^Ia]I ( Sjj-aII ’dlud 0-al_j^}j]l _t Sjj_a ■‘dj^iLia AjLj£ l . aIIai ^^iLi <di£l 

JuiZlll (JllLa. (_}j^ada ^Jaui ^3 i ajA (_j£ LgJic-Lliaj 

Enter Three Letters: ABC 


A 

B 


C 

(A-F ) J-d ^g—uoldull 4 Jail! ^g_3 t Sjj_a1I AaI ’dludj ^^JLl C—LJ^I-1 • 

Alilill (_)l!La ^^Jldl ^)Li , .At ^3 ^^ddl 4 lv4l ^3 jJaLidl ^^1 Ac-IaLaJ 0 >ilj^}j]| 

Enter A Hexadecimal Digit: C 
In Decimal It Is: 12 


-VI- 


SUST 




jjI jil 

JjUJI Ja-w 


4J1_^ AjAdi (_ jc. tdlj ^aJJj dljljill aIAIiI ^glc. ojAa]l l— bajL^JI dll jj-a-a ^aAl A^.1 

Alili A*-J ^lla-all 4jl_a. <_Jj!LaJ jd A * A1 ^cJIjlaJI <^3 _*AW ^ 4_iLaC- Alili A*-J ^jj3A]I ^HjlaII 
L-l Uia 4 aVi-d\l dljl ja]I Aldlil all Jj Flags <_s-ad AjjUj dULk ^ 4_lLaC- ^>^.1 

-( _ 3 jl_n]| oAA 4-aj3 

cijWJ' f'J ^ L >^JJ Flag Register (JjW^' J > > « <« J > ^ <JjW' dLP^ f^3 

JjjW^ f J-^ J .Status Flags 4-H-=^l <_3jWc9 Control Flags i I I JjjLiJ LaA j (jac- jj ^1 
4_IUJ| ^ j_2j 1 d-U -%.«l_j^)JI A j&jli «.l_jjl oAA -n. ^ dl_lLaC- <_J_lIaJLJ jl (_)la t«*i\ \l 

(_ jc. idllAj j° . ^ fj jldl 4 ■>. ill] | jj| jl^Jal dj (jlS AAa-a ^)-al Ajiil A*J ^JIjlaII 4J1_^ dx J 

.^Ull «. j^Jl ^ Ca£ j q > ^»\ l (jj4J ,jij 


JjUJl 

(jjjl—lJ (_]_l!LaJ f dj All i-v (_J£_Ao]Lj _jA La£ 4 aVi-A Al ^jLiJl ^Ic. (_j^ t . ad I lAA (_£jia_l 

1 j A dUUJl a£di ll (jjUj (Jidli Lad II j* sdiLjVdJI 4_Il_dl 

(_j-a (_J^)_1 a]I £-3^a 4_3^)*-a (_£ jj^-dll (_j-a 'j . nl djAj dLjldll 4 _}£j ^JL jj I • j 

jJjUlluj SAa. (JJ4J <_]£ l_jjal -A ‘ill j-aljl djli dua d^Ldl *■ - aIc-I ^ <_^auaddl 

4-lLaJl (JjjLlJ ^Lill e-^yd^ 






Of 

Df 

If 

Tf 

Sf 

Zf 


Af 


Pf 


Cf 


Jjjlodl J~y ' “ a jj Jlu! 

Status Flags l3J^ 

SUB J-^aVI ■ l ' ;aV< A 4C. !)liLa3 ■ l ' ;an Ajij ^IIjlaII ^LlL^. j)\ £ Jal j jj^l—lJl oAA 

1_ujJ 4 n*i\l AllJlS IaI ) 4JLoj3 ^j. . dij Jjldij ^ja . ^»\l (_3^)4J (jli Ax.Bx 

4 aViA. /\\l (JjjLiJl ^jJajJ ^JUill (JjA^Jl 


Status Flags <jj^ 


Uiii 

Name 



% 

Carry Flag 

J 1 (JJAJ 

CF 

Y 

Parity Flag 

^jUalill 4jLk (_3^)AJ 

PF 

£ 

Auxiliary Carry Flag 

<Jj a^<a\l (jj U 

-ic-LuiaII 

AF 


-n- 


SUST 







Zero Flag 

(JJ- 

ZF 

Sign Flag 

a jUiVt (jjAJ 

SF 

Overflow Flag 

jldojill (JJAJ 

OF 


Control Flags 

(5JrX 

Trap Flag 

bj la^ A lijjlt (jj u 

TF 




Interrupt Flag 

dllxiaLall (_3^)AJ 

IF 

Direction Flag 

eUoV' (JJAJ 

DF 


Carry Flag (CF) (JJ— 

(j-a Jj A_a.j lit ( (JjjaJI ^3j ‘1’ A .aj'qll Jjjjjll liA 

CjVU. ^ Ali Most Significant Bit (MSB) J^V I Jjj^' ^'a 

_ jj >■ A-aj3 lAlli t a!/\d _4_alia-all 

ts-^' J Rotate u' JjA-J' J Shift A-^-' jV' Alil—iUc- 4_SU. ^-3 LdaJ jjUj 

_AxJ La_l3 l g CtWVu.i 

Parity Flag (PF) ^Ua^t ^jjaj 

Low Byte A >j‘iitt J » i—a^pJl jlS lit ‘ ] ’ 4 Ajqit ^^Ic- (JjjaJI liA 

ji^i t £jL-uiaj .‘l’ jJl ^Jc- cSj^j diUUJl (j>j AAc. ^k 

4 -X j'i dul£ lit bliLaS _<_£Aj 3 ‘1’ ^gJc. dlULiJl AAc. (jl£ I i] 

) ) ) * ) FEH AAjuJI L ^k jLa FFFEh j-A A iUc- 

) diULk V j_& ‘J’ ^ijjJl ,_g. k (_g jdadl diLjlaJl AA£. (jl_3 ^IjILjj ( ) ) ) ) 

( PF = 0 ) ‘O’ lSj^ JJ^' ^a jli Iaa gJc. j (^a ja aac. 

Auxiliary Carry Flag (AF) >^144^1 J j a v a l t /Jjaj 


A_*_j|^)]| 4_jlaJl ^gJl ji (Ja (Jj.a^.a lilljA (jlS til ‘J’ 4 <ajq\t ^^Jc. (Jjjjll liA (_gj‘i~tj 
.Binary Coded Decimal (BCD) A j^ll A-lt-=>. ^ (jjj-iJl liA ^I dVhJ bit-3 

Zero Flag (ZF) l9J^ 

jq.^i j jLd 4-vjl'dl dul£ lit ‘J’ (ZF=1) A-aaklt C5 Jc. (JJaJI lAA (_g jla-a 

Sign Flag (SF) SjLuiVt J;jaj 

JjLujJ MSB J^VI (jjjll ( — 1 'I A AjLaJl dul£ lit ‘F 4-ajkll ^gJc. (jjjjll lAA (_5j42kJ 
SF= 0 J MSB =ldiil£ lit SF = 1 (jt (j' ) A^dJ' <j' 'aa di4^ ‘i’ 

(MSB= 0 'a] 

Overflow Flag (OF) Qt ^J^ t 

dlli .lijVI <_ s -S (jAajli dlA^k lit ‘ ] ’ (OF=l) A, a (q\t ^yic. (JJaJI IaA 
^-^j_iJa^a]| lAA (_j2oal_lj_ujj (_si C- X'j Signed Numbers ®J^V' 

_<_]j^aa]l lAA (_j-a 4 fay '^ll ^3 

Overflow 

(jl S^ll (_i , ,'-s. t^Llij aAjA^-a C_lj_iuoLiJl ^.3 ^l_3jVt (jjjdj 4_ljlS>il 

aA_^.lj 4_jl_k ^gi Ajj^ykjj 4jjlLaj '^ a ) (j^3^ Aj3 (_ja]I 

gSUll At jj 4_ul juia. 4_iLaC. ^Aji tit Alii ( _gic.j ( y 00 ^3jil jA One Byte 


tT - 


SUST 



























JijLJl : ^I^Jl 


‘** 1 ^ A3 (jj£j aJL^JI oAA A^_iiiH (jj^iAij ^ojuaj j_j] (jlS-all (jla A <a-lA]l oAA (jc. 

yl ^ At| fje. 4j!Lai 

^ SjLkj] jjjAj ) la ja A_l^.j-a]l ^LajVI (j-C. ( — ^ aAill A_ic. (jLjJajall (. ^ 

4 jl* & *\ J-t^] ■^ c - j .Signed Numbers * jVI A_ki Unsigned Numbers 

I 4 7 ffiH dllVl .al^.1 £Jjl ^LiA (*-<aaJI JlLa 

jjljJaja A^.jJ V - ) 

kaa ojLoiIj (jLjaja - Y 

Jala sjljuol (jLjaja - V 

ojLkjol ojIjujIj (jLjaja - £ 

l^a^jJl (^g-lc. (_gj‘i-\j AX (jl (_jAajLial SjLjaiLj (jjjJj ajl—kij jjjAj (jLjajail <_)LLa£j 

(jj^ljoi ADD AX. BX j-»Vl AjIIL LL»S J ^ ^jJI ^Jc. ^ BX j' J FFFFh 

1 ^Ull jajll ^^Jc- A Tu'nll 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
+ 0000 0000 0000 0001 

= 1 0000 0000 0000 0000 

(jJLol^.1 a^.S UiaI j£j ^UIUj 

l»ajJl a a >jVJl (jla SjUil (jjAj ^laji lg-ii ^gJc. ^lajVl oaa Lijjaoa 111 -A 

^5-3 1 g i.l jAj (j S<a l V A >jVJl oAA (j£lj lOOOOh j-LiC- (^j-ujIAjuJI ^aa^ll “l oo VI 
^ l»a jJl Ala ~*o ■ ■' dli ^ *\ o o V o a_1j^H Uj^aj ^a_a^} j-^i (If® j-^l ) cJt*- mall 
es-A l gb> t M " f- 4 cs^' 4 >.F~^ u\-* AX ls* OOOOh ^ jl' jjjHj 

A \ lit A A -v 

l»ajllj_A FFFFhJjVl ^j-Sl jla SjLjJib alljl \_g_ai Ci _ki ^lijVl oAA UjjuI 111 Lai 
^_jj| A -y n'dl (jLa lAA ( __ s _1c.j • (_^A A a. jlill (jll A_J| ^ ^3^)11 ‘^ C ’J ^ — 

/ajLkjjU (jLjaja l— lAa. j ^aJ lAA (^gJc - j 4 -s. <-s. . ^ f 4 


-Y 


BX J AX (j .^> t M ,Q ^ LF® U' (-F 3 D 43 ' iSjl—ioil (jjAj ojl—lLi (jl—iJaja] JLLa 

;^U1I jaJJl ^c. Aa^mll ,jj£j ADD AX.BX J-V I ^ ^ j 7FFFh ^ U^i^J 

oin mi mi mi 

+ oni nil nil nil 

nil nil nil mo = FFFEh 


jj ^ ufll jJt> SjLjail (jjAj jl s^l—ioiLi ^LiijVI A_1L^. ^j_a 7FFFh j i ‘ aaJll AlUJl oAA ( __ s -3j 

VY V*1V ^uJl J-^J ( MSB = 0 ) * (_5jL_i oL j_i£VI dlilJ A_ilAil (jl db A^.lj 

|aa^)]| (_5-Aj (_s-3 oA^.lj (j j£l (jl 1 - la-j ^-aaJl <_Jj^aL^. A >jVi (jla lillJ ^^Jc-j (7FFFh) 

oA_A jj >«q*l (jl i—i la. Sjl_kjjU ^LajVI A_1L^. ^-3 1 g ij jAj (j-^aj V A A dill! oAA j “l o o V £ 

^ _2 ) s—JLuJl jJl jA SjLkjjU ^alajVl aJL^. a 7 d'dl 

SjLkjl (jjAl (jLjaja A^.jJ Vj SjLkjcLl (jLjaja JliLall lAA (__jA UjAla t£l]J ^^Jc-j 

V jLuiiill Jj jAi. £Uua jjj ^JbuaJl ^ ULi£ 

(jj-ij j*_ij j ojLJiLi (jLjJaja c-iA -s IaI of= 1 (jl >Ajq\l jj-ij ^cJL*-a]I ^ j_L 

UF=1 ouLuol (jjAl (jLjaia i" lAa. IJI (J^j-a^-a]l 


tr - 


SUST 



aijLJl : ^I^Jl 


CllljLjJaja]l £-J^_ji (_ j-a (ji aLljAa (ja -}£ljil 0-alj jJl 4illaj 
(jj^j A^3 (_jl_iJaj3 alllA ^ j jjl_lj]| ei& (_JaL^J lilj .4_jjaol_Lall alllH^aVI ilajlj 

.4 ^ i-s. l .*-. jjc. 4 a. jllll 

^aj-9J Ja £3 J-^-3 Ojl—kil (jjAj ji SjLkiL ^UijVI (j-lJ V ^cJLlaJI j)lj I.AA ^^gic-j 

^g_3 Li^ lii-S .SjLiil (jjAj ji ajl—iiL (jl—ijajsil jj^a ji allljAa (jLlJ (JjjL}j]l £2jJ 

Jaii ajj-aa«ail (J} j-14J ~*< * j Lijla SjLil (jjAj Lg.il ^gJc. ^ala^VI £-a (_J<aL*jj 0-alj jJl 

jj 0 -jj (jl_3 S^l—kJcLj ^La^VI £-a (J^al*Hj Li£ lij Lai .OF (jl >F>ja\l jjjj aJ^i >V' J CF 

.l_La£J jUl _jA OF jl >F> jail 
V ^jLLajiil aii jia JjlaiL ^IxaII ^ ,jSj uL£ 
^jiailj £-aall j-aljl LiA (jjal 1 A >>ij (jl—iJajS allljAa ^_1] j-ijj j-al jV I j<a j44^ 

Li a > u nil 


Unsigned overflow ^jLuij jj-L j L^L^H 

alili LilaJl (_j^a aJp aaa a^il—iA (jl_£ 1^1 S Lul (jjAj j' j-al3 dl-laj £-aail Lila ^gi 

^_3 1 g 'i ijaj ^i_i (ji 1 j-a j_j£i 4 -s lilli ji l.3_A ^g. ’i» 1 ail MSB J^VI jjj-ll 
|a3jJl j-A j 4_1) jaj j S<ai j-^l LF® j-" 4.ajnli (jl ji 'j jlhad-all aJ> m<all 

jjjL) (ji LJla ^g_3 FFh jl L-LLL Ljia i *1 4_i ^Jjlua-all jjfL (ji Lila ^ FFFFh 

. ( Luljj aliljla A 4_j ^-JijluiAil 
jj^Vl jj jll *— j|i A jl a II t sI^HjoiVI LJla ^g_3 (jl j-aiiii aLiA aj ^j-Lail LJla ^g_3 

a_JLai (»3j ) Q a i ^a]| (j-a aJsl Aajjj]l (jl IllA ^ iat j allua 

Signed Overflow o' 

ojl_Ll (jj_£j (ji 4_lla ^g_3 (ji—iJaiail al '*1 a j Sjl_LiVI (j"® - ' J ^al_3ji ^ «aa LJla ^g_3 
(jj j ^j_La LJla ^g_3 4_3l Aaj L-a£ .(jaaS^Jl S^)\ Lil (j-C- 4_alia-a ^ <aa ]| aJ- J >- a l-^ 

(ji aLua oAalj ojLilj (jaaS^)] ^aaii 4_iLaC- AjLjJ 4_iLaall jjli 4 ai'W /i S^jLiL 

A - ( - B ) = A + B , -A - ( +B ) = -A -B 

^g_3 l-a£ 4_»ij!Lall ojl—iiVI (j-^ AaLiill Sjl—iil dialial lil ojLilj (jLjaiail alllAajj 

( ^aa]l 4 AjsC. Lila 

(ji allua aJj^LoLa (jLjaiail aLljAa (jli jj LAlla ^ (jjj^Lilj jjaaSj ^aa Lila ^^3 Lai 
aj£al o i fli ji b jA (“La ijVI (jl FLja j A-B (^A+KB) LiL«-il 

4_iLaC- (ji-3 aJ-LalLj . 4 LLaJ (j^aj <» i ^ i— iJaji _jA l lu l^ijlaJ 

.(jLjajS (_^l ^g. L i»*i (j] jj ja\*i-v ^ (jjjjLiL ajLaS^}! ^^}iail 
(_g_J| J J aaall (jLS iij ; (^gjVLS (jl >F-ijqll aJ j-4J ^-i jJ 0iL*-ail (jl-3 L-a^-aC-j 

^ (jlalia-a ^)j£VI (jjjil alllj Lilail (j-a (Jjaaali j MSB jJ^VI ajj^^ aLlli LilaJl 
l^Jl Jjaa V ji l^-La Jjaa -^0^ l^-JI <_]_5^^® 'Ll ILa ^ jjt jj 
LJiaVI >LlI ) (jl jJajaii aJO^ ^3j j»4J Lllall oiiA (_gi lg_La aJ^J 

.( UaV 

tLjLd^l u5j£ 


11 - 


SUST 


i3jLJl : ^I^Jl S' 


4_aAij]' jAa jUl Aj_uoL1a 1I (JjjLml' £-3 j ^»1Lj J--a' (_£' ^ AflUj ^SIjla]' ^jJL LaAic. 

A3 il la 33 1 g ‘ Am j ^_3 jJjjJ Uaj'j JjjLml' <_]^ ^3 jJjjJ V j-a'j' lA La^-aC-j 

j^aljl ^>'Akl ‘ ■<' J 2^al_j^}j]| 4_lLaC- (jli La^j-aC-j _ jAilj (Jj^lml' (-1^ i^ljJJ 

(_5 jAjuj lm£ 4 aV'A ^'1 (Jjjlml' ^j 3 ^^Ic. lAaC. JUMP INSTRUCTIONS £ 

Axj LajS 

lklijai3lj ^Jill J-a'jV' (jiajLj A jfljj 4JL^ ^3 Jjjlml' jjjIj ^jJa^iuo £^yaJ' I.3& ^3 

| ^Ludll J ‘ *afll' ^3 l^J«-a LiLalxjj 


Sjluil JjUil 

jA n 

(JjUJl (_>a ^1 JjUj V 

MOV / XCHG 

jjjLnll (J£ jjIjj 

ADD / SUB 

(CF) Jj-a^-a" cJJ^ (JjUJl jjUS 

INC / DEC 

1 ^' 0 F =1 4 * 4 _a.mll CliJl£ 'j' VI CF =1 ) JjS -2 

es-a 80 h jl WORD <-S^ es-a 800 H ^J- 5 ' lU^' 

( Byte (J-al*-all 

NEG 


(JlALa <_J^ ^j_3 4_llLaV' dll_iLa*Jl A <aVn (JjjLml' jjLj ^AjJajll 

4 aV'A /\\l . i i\l ^j3 £3jJj «. ■ •’ z operands Cj^Lala^all ^ ^ ^ ^ ;’ ! . A k . 

fS-a. jV' AA'j 4JUJI ^_i AJV AF Jj^all jjm JaUIIjoj) Of,sf,zf,pf,cf 

.( iai3 BCD £jil' i> 


JI^ 


BX Ja^Jl jFFFFh £ J-S' AX lS^^I' l£ j^. ADD AX,BX J-Vl ^ 

FFFFh < 4 jll 

: JaJl 


FFFFh 

+FFFFh 

IFFFEh 

jjUll jc. j ax ^ 1111 1111 1111 1110 (OFFFEh) 4 j^s uO^ 

iJUl'^l'^ 

. ) (_£jLm MSB (_s-!^Vt jjjl' •— >Sj 4J1UJI Am 3 jV ^ l5j^ : SF SjLiV' Jjjaj 
l 5 j ((_£jj -3 ja£.^ AliLiLk V ja£. UjaJ jV * ; PF JjjUaii]' 4 JIa Jjjjj 

. : W i ^' ^ LOW BYTE t^Vl ^3 ^ ^Jc. 

j° >■ «a ^jLujJ v 4 j*mil' ^V • c 5 jl^Lj : ZF J^' JjjA? 

MSB _>4V' ujj-S' ( — ''^ N-jUJl g^S J j - a^ - a lilliA jV ^ '. CF ^jjaj 

4_iLaC- 

^-aaJl 

aJj SjLjjII (J-aAJ ^Jh 4 aALll' ojl_kjJ (jV jU.^> ^jLuoJ | QF(jl (jjJJ 


to - 


SUST 






AjlAJl (_j^a (Jj; .a^.all (_j-C- l <1 j V MSB 4— llAJI (Jj)-<q j Si<q\I ^ 


.( MSB 


: t Jii. 


80 h ^ ,jll ^Jc. bL j 80 h ^ ,j] I ^Ic. AL lS J^=S ADD AL,BL iaj 


: J^l 


80h 

+80h 


lOOh 

OOh fS AL C5 

* ^ ls y^ msb aIa!' jV sf=o : sf SjLiVI Jjjj 

j n»jj ^ ^ 1c- ^_g jJra-j AilA. • JJic. Uj^I AiV PF=1 IPF JjjUail 4 JIa Jjjjj 

l^^-J j ^-AC- 

• ^jLuoj Aa_mll jV ZF=1 : ZF JjJJ 

MSB j4V' ujj^' Ljli AjiAl' ^Ua jV CF=1 I CF Jj^oJl JjJJ 

'j Aj^.^a A^_£li]l LoilJ aJLuj A f- J)*'? <aM (jV OF=l I OF '^„ <a ^ JjjJJ 

J! 

: r Jlia 


.( l-g-Li Jj-a^-all V MSB 


J 8000h fS. jJl ^Jc- AX J=^' 'k' SUB AX,BX j-»Vl ^ 

000 lh ^ jll ^Ic. ^ jl^ BX 


: J^l 


8000h 
-000 lh 


7FFFh = 0111 111111111111 

(MSB (J* J^') MSB=0 A^ jV SF=0 I SF SjL-V) JjJJ 

Xlcj CliLilA. A Lg_j Aiiill ya yji j^all AjliJl jV PF=1 IPF (jjUaHH AJIa Jjjjj 

* ^jLLiV A^n^' jV ZF=0 I ZF Jjj£ 

ALa ^)j£l ya SjLuil (jjAj LLaS LiiV CF=0 I CF 

J C ® J-^k ^ J^' A-i^ OF=l I OF (jLiajiil Jjjj 

_ t—ilLuj 

A dia-A j^al A_^_£lj]l (jVj .(j-ljl ui ^ ^ A_i1aC. J-ia 

(LLaA. A^_iii]l SjLkil^ 


t Jlia 


FFh fS jJl ^Jc- g; AL INC AL J-VI ^ 


JaJl 


FFh 

lh 


lOOh 


jj| AaJ AjLojlII o^A OjVn ^sij. AL J> lOOh tlyj^ AL 


v\ - 


SUST 



i3jLJl : ^I^Jl 


MSB =0 uV SF =0 : SF SjLiV) Jjjj 
ts-j^Vl (-uUH ^-9 “ 1 ” gJc. diULk A Jjaj] PF =1 :PF JjLkii! AJla. Jjjj 

A a. llill (j^a 

jL^a (_ 5 jLujj 4 a-illl l jV ZF =1 

djAa (_j-a ^C-^)]Lj INC JjljJ V 

(jJl (_]j.aa.a\l ) (_ la^a |»3j ^ A y ' ] l-liV tdJjj OF=0 

. ( lg-La (J j . aa . al l (_ 5 j L ujJ MSB Ajldll 


: zf Jjj*> 

CF Jj^aJI Jjjj 
OF Obijil! C3J*> 


:° J^> 

MOV AX, -5 J-Vl iij 

. MOV J^Vb JjUJl t> csl jiibj V J AX Ja-iall ^ (FFFBh) -5 {& j5l J & 

JH> 

8000h ^ J\ ^Jc. AX Ja >«.a\l (_g j‘ia ; NEG AX j*Vl iij 

8000h = 1000 0000 0000 0000 
COMPLEMENT = 1000 0000 0000 0000 


1 


jl£ lil V) Lbb 1 = cf jba SjLiVI jml A-lla ^ AiV cf=1 

jO . jLuiJ 

oAA (^-^j AjjLjuol jjiii £_3jlj NEG J-«VI 0 jVn Aic. l_uV 0F=1 


sf=i : sf SjLiVI Jjjj 

PF=1 :PF JjUa^l AJLa. Jjj*! 

zf=o : zf Jj*> 

CF Jja^I JjJJ 

fO 1 


OF 

ajLbVI 

: DEBUG 

jjIjj 4 ■>- ill]! jLgJalj o jJak o jjaa ^aLjjJI Ai&ii AxjllLa DEBUG ^i^aljjj jAkiaib 
4_*J _ Jl ^jAi dua ^-Laabl 4 jlL 04ljjJ 4 _iU£ jS,a i La£ ojlaa J£ Ax_i idlVla-uiAll 

ej^lill lg-i) jajj ajd li4 4.1V I 

J_i-aaj ^ la e j_i£ajj x-j-aalill 4_iL 4 _jLj£j DEBUG —51 jLa*ILujVj 

4 li , M 04l_jjjl J_i4aj Liilaj dLb Aaj EXCUTABLE FILE 0 jVn\\ JjUII l_LUI ^Jc. 

j-Vl 

C:\DOS\DEBUG TEST.EXE 


l_iAj j-^ljVI daV jl— laijl 4_lla ^_9 4_ji ^ If- J_ib SjLdVl-J Jjll— J 04l_jjJl 

-j 4-algJl j^ljVI ^JjJajJ 

dlVLa w'^ll Aa.1 oJ Aat 4 ^ A ?,1 ^ _ d jVI a ■ a^all dib jlia^a ^jJa jj jA j |{ ^4 VI . ^ 

.(R IP ^44^ (Ja J. 44 ]! ^a-ujLj Ic-^jia R J-aVI AjUi^ ^aJJ 

^aUjbl (j4 JaSa 4JUJI SjiaaJl liili ^1 jAj (TRACE) T J^VI .X 

. 2^b Jjll liili gJI ( GO ) G >«vi .V 
04lj^)j]l t> c JJ^5I (^51 (/^J4 (quit) Q >»Sn . £ 


tv - 


SUST 





. ^ R ASSEMBLE.^! . © 

. oj£Ia]| R pji 4 -ijjJ U rV! . "I 
. Sj£1a 1! R f-R. jlgJaj ^1 <Rjj D DUMB rSm .v 


i^Ull ^-oUr]! 


Aiiii ^jlli lied Debug 0-aLiR Aj^aJi] 


MODEL SMALL 
.STACK 100H 


.CODE 






MAIN 

PROC 






MOV 

AX , 

4000H 

; ax 

= 4000h 


ADD 

AX , 

AX 

; ax 

= 8000h 


SUB 

AX , 

0FFFFH 


; ax = 8001h 


NEG 

AX 


; ax 

= 7fffh 


INC 

AX 


; ax 

= 8000h 


MOV 

AH , 

4CH 




INT 

21H 


; DOS 

exit 

MAIN 

ENDP 






END 

MAIN 





Executable file O jVn\\ (J_j 11]I c-aLdl A-Jjiij test. asm AajjI (jRj RLJl rII AjIj^ A*-j 
r #VI lR liiljj ^oUrII jRaJjj Debug Test.exe r>V! lRu ^dllj 

c:\asm> DEBUG TEST.EXE !DOS -1' R 

_riIjV 1 ^ ill] dl. ’lali. h^U r2 "-" rjrJI jLgJalj ,_] r - s.*A\ j 0>iljR]| ^»rj 

^_lc- d '1 ~y «all Rj^llj 4 a Vi 4. ^11 l " iN -n. . RI l " '1 ijA ^ jlgJaV dlljj R RaVI A jjy'L I Ad 

|A_i]Lj]| 'Ajj l ^.11 


-R 

AX=0000 BX=0000 CX=001F DX=0000 SP=000A BP=0000 S1=0000 DI=0000 
DS=0ED5 ES=0ED5 SS=0EE5 CS=EE6 IP=0000 NV UP DI PL NZ NA PO NC 
0EE6:0000 B80040 MOV AX , 4000 

^p^jj ‘'llUil jksdt ^ 4 qV'4 /dl i'UN-n. ..'/'ll i'll IjA ^atj ^r/'l JR^ 

rL^joiaII dll A--aj 3 la *n-S? - oA-lili (. - 1^. Ila/dl ^ (_jIrE- 


J dlli A*j j B 80040 pU' AJ Machine Code R^ ^JV! J j£j lc jR ( CS:IP 

_£Rali]| AjlL Ljr£-o riVI 

jLlall lAA 4-a_jJaR*]l rC A_alia-a ^1-3 jl Aali > u ^al_iR]l A_ic. 

_4a\AA ^11 dj^la. uiaII dlLljia^a dildlUj 
NV UP DI PL SjR^J! R lJjRS. C !jji A JJLC. AjajJ rLjJI jiajud]l AjIr R 
J jA=Jl L-Loia. dllil j 4aVl4^1l JjjbjJl dlLljia^a ^jJa R NZ NA PO NC 


<JR^' cs-3 

Clear 

Set JjRJ' 


NC (No Carry) 

CY (CarrY) 

CF (CarryFlag) 

PO (Parity Odd) 

PE (Parity Even) 

PF (Parity Flag) 

NA (No Auxiliary carry) 

AC (Auxiliary Carry) 

AF (Auxiliary Flag) 

NZ (NonZero) 

ZR (ZeRo) 

ZF (Zero Flag) 


tA - 


SUST 






















PL (Plus) 

NG (NeGative) 

SF (Sign Flag) 

NV (No overflow) 

OV (Overflow) 

OF (Overflow Flag) 

Control Flags ^ 

UP (UP) 

DN (DowN) 

DF (Direction Flag) 

DI (Disable Interrupt) 

El (Enable Interrupt) 

IF ( Interrupt Flag ) 


(jjfLiS i'jli'v 'Ajji-iA JuiZil] Trace L$^ T J-V-aj 0-alj^}Jl (Jja-iud AjIaJ 

\ ^J-oljbU 

A_}iii]| £jl_Ij ^ 1 -n. 4_ajLud]l 4_kjljai]| JJ^' “') j-a-ill ^gJc- Cll^la. Clul£ 4j|Ai]l 

Jj^rfU i 


-R 

AX=0000 BX=0000 CX=001F DX=0000 SP=000A BP=0000 SI=0000 DI=0000 
DS=0ED5 ES=0ED5 SS=0EE5 CS=EE6 IP=0000 NV UP DI PL NZ NA PO NC 
0EE6:0000 B80040 MOV AX , 4000 

MOV AX , 4000h JjVI lAgj 


-T 

AX=4000 BX=0000 CX=001F DX=0000 SP=000A BP=0000 SI=0000 DI=0000 
DS=0ED5 ES=0ED5 SS=0EE5 CS=EE6 IP=0003 NV UP DI PL NZ NA PO NC 
0EE6:0003 03C0 ADD AX , AX 

AX J? M i a l l ^ lOOOh \ftTi 1 

(j'j <_3jW^' 4000H ^jJl Aj I AX u' 

ADD AX, AX j-Vl J^\ j*Vl 


-T 

AX=80Q0 BX=0000 CX=001F DX=0000 SP=000A BP=0000 SI=0000 DI=0000 
DS=0ED5 ES=0ED5 SS=0EE5 CS=EE6 IP=0005 OV UP DI NG NZ NA PE NC 
0EE6:0005 2DFFFF SUB AX , FFFF 

‘"p** <jj' 4 ail mil 4 a-mll ^jlj 8Q0QII AX J? ij' 

(jl ejLijjlj dljA_a. 

jpaCi (aL l 5^) AX dP 1 J* AjlaJl jV laill (JA^ AaILiuj 4 

J-aVI <— Lga. AjVn jVlj . ) ^J-ll dlULkll (j>i AAC. 

SUB AX,FFFFh j*Vl jA 


-T 

AX=8001 BX=0000 CX=001F DX=0000 SP=000A BP=0000 SI=0000 DI=0000 
DS=0ED5 ES=0ED5 SS=0EE5 CS=EE6 IP=0008 NV UP DI NG NZ AC PO CY 

0EE6:0008 F7D8 NEG AX 


-T 

AX=7FFF BX=0000 CX=001F DX=0000 SP=000A BP=0000 SI=0000 DI=0000 
DS=0ED5 ES=0ED5 SS=0EE5 CS=EE6 IP=000A NV UP DI PL NZ AC PE CY 

0EE6:000A 40 INC AX 


-T 

AX=8000 BX=0000 CX=001F DX=0000 SP=000A BP=0000 SI=0000 DI=0000 
DS=0ED5 ES=0ED5 SS=0EE5 CS=EE6 IP=000B OV UP DI NG NZ AC PE CY 
0EE6:000B B44C MOV AH , 4C 


t°i - 


SUST 




























-G 

PROGRAM TERMINATED NORMALLY 

Q 

C:\> 


J£ liajj Juu jjLJl ^ DESTINATION REG J^uudJl LliUji^ ^-Paj 

<M\ _J<aljVl (_>« 

cs-ic- BX j 7 FFFh f 3 ,jJI ^Jc- AX </ j^=p ADD AX.BX . > 

.OOOlh 

BL=FFh J AL= 01 h SUB AL,B 

AL= 00 h DECAL T 
AL= 7 F ^AP> NEG AL . i 
. BX= 712 h J AX=lABCh ^AP. XCHG AX.BX 

. BL=FFh J AL= 80 h ^AP> ADD AL.BL . ’ 

. BX= 8000 h J AX= 0000 h ^AP. SUB AX.BX .V 
. AX= 0001 h NEG AX .A 


ADD J-*VI ji (j-lc. BX AX (j' L-P 3 

^_3 Ja 'qa 1 g La (J^j-aa-a Aa.jJ Vj MSB AjlaJI (J^oa-a Aa.jJ 4_ji ^jJaj AX.BX 

ejLiU (jLjaja LlijAa. <lLa. 

ADD AX.BX jjali ^ j . AjIU f la jS ^Jc. BX AX j' (-H 3 J 3 *' 

^g_3 Ja-2B ciljj l (J^j-aa^a A^.jJ MSB 4—llAJI (_j-a (_Jj-aa^a Aa.jJ Ajl ^jJaj 

SjLkilj (jLiJaiS dljAa. 


^jJl ^ AX J> CAil£ |j| eljiu ^ ADD AX.BX J-*Vl jl <j^ jjs! -V 

(iH® J-* (^s- 3 AX (_)> >«<a\l Llll—Jjla^a 4_J BX (_)> >«<a\l 1 <a*nj (JjVt 

e " ^ > _ 

ojLiujI jl ojLkjjlj jLjajS LlljAa. La_iJa^a AjjVI 

6389h .-A 7132h .J ElE4h .£ FE12h .V 1 512Ch j 

+ 1176h + 7000h + DAB3h + lACBh +4185h 

^ AX CLLjjl^ CAjl£ |j) ejuaii pj SUB AX.BX >*Vl J <_k= J^ 3 ' -i 

(j j- 3 AX (_]> t««all Llll—Jjla^a tt Aj _ ^Lj]! ^^-11 4_J BX (_)> >«<a^ 1 <a*nj 

e ** . -* ^ “ 

sjLkjjl (_j jAj jl ojLkjjlj (jLiJaja LlljAa. La_iJa^a AjjVI 

— & 0002h .J 19BCh .£ 81Feh .‘-P 2143h j 

88CDh 


SUST 








71ABh 


FEOFh -81Feh -1986h 


-1986h 


- o\ - 


SUST 



itl -V t) 

Flow Control Instructions )nys\ CA aiIxj j 

IjdU ^c-aAr^l J » >'i (^-dll jJLlI ^paljl ^IdidLuil ^ILj La Lille- d,W.a ^-^a? S 1 '^' 1 y^l 

^jlj^dll jl 11 a Axuajj <jc.^)3 ^-«Ia^ diiii ^jl^jSdllj £- ^>ajll ^>Ajl ad. w<a dlAjl 

4jLc- ^)Alj Lajld jjIjj ^^iillj Status Flags ^ ^ c3J^ L&J^ 3 U ^ Llldj CjLL«_uiaiJ addi-a ^lJ3 ^^Ic. adlc- 


LiAaijj 




^ jidllj ^jl^jSill sllljLc- (Jj''i<a'i ^^3 Ig ■a.'iVnu lm j 4 ql'iS-all £- jilill j-alji ^uAjL (Jj-aiall ld& ^^3 ^jVnu 

. £iA3d\ <i_L l §i)US adleb Llldj HIGH LEVEL LANGUAGE bi*l' AjLHI 

: £jiUJ Jid 

(Jj-JA^ 3 (_j-C" bLldj LgJ£ 4 /\ nAd , ..Al ( 4 f--1 jjaj ^a^iL (_]H<aJ Idlbu ^^)dill ^aljl (_J-aC- ^JjJajiil 

. bU£ ASCII Table ^ AA^' J ij^ 

.Model Small 

.Stack lOOh 

. Code 

MAIN PROC 
MOV 
MOV 
MOV 

Print Loop 
INT 


AH 

CX 

DL 


2 

256 

0 


INC 

DEC 

JNZ 

; DOS_EXIT 
MOV 
INT 

MAIN ENDP 
END MAIN 


21h 

DL 

CX 

PRINT LOOP 


• up >>i<a\l ^^3 d^^^all C_a^)^Jl £ilal 

; ^JLII l_S J^Jl 
■ dldstll j_v<akj' 

d.W<a\l (jl^jiaJl ^1 ^ jij ^gTn ^1 Id) 


AH , 
21h 


4Ch 


.4 ^lAl l cjjj^Jlj f li ijVlj l^la IBM Character Set y-3 ( -®. J-^ ^ °' 1 ^Ac. bydl dja.jj 

^ i >» L' blldj ^ JaJiS d_^lj t jLgJal^ Y ^a3j 4 ^oA\I AdA*i , .1 ^jj 4_LLlall ^3 ( jlgJaV 

^_ijaj (dll ill 4Lc-bia ( - 'jjli-i-all ( a^^ll il hl lJ?’ ‘ ~ldA*i , ..I .AH (_??• ‘ ‘<a11 Y 

4_ijldlij| A-aJdJ did CX cj?~ “'-all ^sldAlLail La£ aj-a ^3 4jdbjj 4_ijldllj| 4 ^ laS 4_i3 * |a3^)ll 

^J| 4iaj3 sj^ ^3 4_a<aUi}|j Y © *\ 

(jljj*!' ^Jj ^ >3^ <^sA\ Ai ^ill j-aV' jAj (Jump if Not Zero) JNZ j*Vl ^AklaJ 

(_J-C. idUi J3 t^ill ^^-Ij 4_aAlj]l ^alj CX (_]> >>i<a\l Id] (Print-Loop) AW<a\l 

JO J. ^ (_£jLujJ V 4 -N. All | d±il£ Idli _ ZF A a L l3a^ ^JjJ 3 

jl j-aluoVI jaJJ (ZF= 1) jia-all ^ ->jVlll Clljl£ Id) Lai ddLS^all J) jSdll jaJJ (ZF= 0) 

.4CH (^A ^IdALajL (_]]» tail I jsLiaj ^^Jl ad^Jtll j 0 aLaj1I 

CONDITIONAL JUMP JsjjJlJI fjdUl 

^^-Ic. ^ajj-kLall ^ jidll J-al AA^i A ^Jajj-klLall ^^ilill j-aljV <_]LLa jJh (^1—^1 JNZ A"®^ 


sjjj^all 


-or- 


SUST 





Jxxx destination-Label 

j-aVI (j_$-S-lj 4j--a!/U (_J-al*-a£ ^ j. jlj. lx \l ^^Jl AA^-all Ja^joJl lili 

^^-ll jLjslaIIS jl^jdLajVI ^J_l -iaj-jai]l (j iLdij ^ lil Lai_ AW a]| (jl^jiaJl ^3 A^a.^a]l ^aVl _J& ^^JlUll 

ZjjujLha ^llill ^}-aVI 

(jl j lx . \l <_]_j 3 l Y ”1 AaJ ^^Jc. A_llc. ^ jijJl p*ijm (_£.a]I (jl^iaJl (jjfLl (jl 1. WJ ^ ^)il]l dlLa. ^g3 
(_£Aa]I Ia& jpa A*jS jj^Lai ^^Jl ^)ill]l A_iil£ A*J LajS (_£j J jjjj ^^JLaJl (jl^iaJl A*J ^ Y V ji 

V jajj^LftH p^iUll V^*’* 1 , 1 gtil*-all ^jAj ‘ 

j_a.l Ajiill A*J AjLaJl (Jj^)l_lj]l (jl dl-ia. _ £-^)ili]l A_iLaC- AjAalll (Jjjl_lj]l ^lAddad ^^jiLl 

^ j-ii]l ^2l dl±a. «A W ^ (JjLu jl AAa*-a (J ijjJJ Adiadi (jl l_La-l ^^)ii]| ^aljl (jli (_gJLj]ljj A_lLaC- 

(jjUJl eAA ^ij lij 

^_3 A^j_a.^all (jl^iaJLj oAA_a-all A * jail J jp dll <ajl*j]| jduj-a <_)_padia ^IIjlaII ^ajiLl ^^)ill]l (JjiLaj lil 
Sjdda ^Jls]| (jl^jlaJl ^^Jl (_Jj^aljJ dlLa jlaHll jdj-a (jli Jajdll jjiLaj ^sJJ lil Lai_ ^^)ill]l j-al 

^piVl AaA (JjjLaJl (JlfLall 

JNZ PRINT-LOOP 

PRINT- (jlj-ia-Sl (_5-ll ^ J-iill jdj Ajli ZP- 0 Ajalj ^jLolI V jq t^ill (jl_^ lil Aji ^gjaj lAA J 

(ZF= 1 ) ^J a j. .all (_Jjl_dl A ^ ill] I dl_ilS lil dal _ (jl^jjaJLl dll xuladll Jj^dj tillij LOOP 

.A_JU]| ojlrSlI (^gJj (Jj^Ijj ^caU^jJI (jli 
; dllc-^a^. ^ Aj^Ij ^1 Jajjjdall ^^)ill]l j-aljl ~ i ail i 
^ali jVI >> i l dlL^. ^a. Wi >> i~i j Signed Jumps ® jl— dVdj ^ jilill ^g-ljVI Ac. j^-^^l l • 

Singed Numbers ® jdidd 

fl-dd^l A_SU (^J ^3^1 -dij Unsigned Jumps ® J^] U ^ j-iill dpUill A_c j « a> « al l • 

. Unsigned Numbers » OJ^i ^ jVI 
_ 3Aa^a (jj;iJ ^s-lc. dal*_i ^^jll j Single Flag Jumps J lSJ^ ^ J^l • 

JG !)liLa ^a_uol (j^a j-J^I Adl_l A3 j-aVI (jl la _ A_alidall ^j3ll]l j^aljl ^-dajJ A_lllli]l (JjlAaJl 
jl jpa jk. j^ai dl ■ jl A^dLill dul£ lij ^jili jl JQ ^)j£i da-nil! dul£ IaI ^J3J du^ JNLE J 

A ^ n ill (Jj^J (^jJj (jLlAjj La^_lV (dij^'^l C^l alAadoil jS/ai j _ (_^jl_di 


Signed Jumps 6 jLui^Ij Fj&jM- 1 


£. j^l 

t fl^jll 

j-V! 

ZF=0 & SF=OF 

jl jpA jL^ii (jj ijJ ) jpA j_£i aJU. ^ jij 

( c5j^J 

JG / JNLE 

SF-OF 

j» >^il (J-ad ) (_5 jLol 1 jl jpa jJ^I dlLa. ^^)Al 

( t> 

JGE / JNL 

SFoOF 

jl u-^ J-^l ) tj-A J-3l A-La. ^_a ^ J_ii 

( (dj^i 

JL / JNGE 

ZF=1 OR SFoOF 

j_l£l (JJJ-I ) (jjdatl jl (j^a (J3I dJLa. ^J.3 j-ii 

( t> 

JLE / JNG 


- O t - 


SUST 






Unsigned Jumps Qj4j_ fj&M- Y 



i_iua jll 

j-Vl 

CF=0 & ZF=0 

jl (j_A j*-^a 1 (_>u-a_S) (j_A j_£l aJU. ^_a ^ jJj 

( lSj^J 

JA / JNBE 

CF=0 

j» >^»l (_j-aJ ^ (jjLuoj jl jjA jj^l aSU. 

( t> 

JAE / JNB 

CF=1 

ji j-4' l ) u-^ J-a' aJIas. ^_a ^ j_ii 

( lSj^j 

JB / JNAE 

CF=1 OR ZF= 1 

j)A j-i^l (JaJ^ (jjLaij jl j)A Jal All-a> (^gi ^ jij 

( 

JBE / JNA 


Single Flag Jumps d*lj (JjJ# Fj&jM-X 


£jiiI1 L>ui 

i_iua jll 

j-VI 

ZF=1 

^jA^ill jl (_gjl >«Ml aIU. ^3 

JE/JZ 

ZF=0 

>■ .^all (_£jLoaJ V 'j (_g jl >>n\l ^a3C- ^3 

( 

JNE / JNZ 

CF=1 

Carry J J- 0 ^- 0 A-^ ^ £- jij 

JC 

CF=0 

Carry J J- 0 ^- 0 A j ^Ac. A_La> £- jaj 

JNC 

OF=l 

(jljJaAall Alba* (^3 

JO 

OF=0 

(jLjajall dljAa. ^aAC. ^3 

JNO 

SF=1 

aJLuj A a. mil aJU. 

JS 

SF=0 

Aj^.^a A a. mil aSU. (^3 

JNS 

PF=1 

l*?^ 3 ^' aJ^s. yi Jij 

JP / JPE 

PF=0 

(j3^)i]l (^jUailll AlU. (^3 

JNP / JPO 


cmp 

; Aa-i^al l Akbj (jj^a J Aj jIIa] n«j Compare(CMP) 

CMP Destination , Source 


destination ^a_^uiA]| <j-® source j 3a*3a] | ^ _jla jjj CP- A-j jIIaII Aj\a» j ^aU jj]I ^ajL 
(^5-3 j)Ja )■>) JA AjjtaAJ CMP J-oVI |aJ-9J V 4 JjLjj (Jj^l—lJl (j-£]j A >jV^I ^aJJ Vj 

. dlulj ^a3 j (jj^J (jl (j^aJ V destination ^^luiaII j)i LaS a jSlill 
^aJJ V A -s j*n\l (jl l3C- Iaj 3 SUB j-aVI IaIaJ (JjIaJ CMP j-aVI (jl 

I^Ull l 5J^=S 2^ (j' O- 3 

CMP Ax , Bx 
JG Below 

:<^A CMP Ax.Bx J-Vl jli BX=0001h‘ AX=777Fh 
7FFFh - OOOlh = 7FFEh 

(jj£j j)l L-ilIalj JG _>®vij zf = sf = of =0 UJ^ U> ^ 


o o 


SUST 























































. Below di^Ji j' cA' t J Sf = Of J Zf = 0 

jl_3 4 aViA /\\l (Jjjl_n]| aJU (— 1 ua jij]| 4_iLaC- ji ^L. jj Jaj^joLAll j9li]l aIL^ ^3 

I ^VlLaS <_]jj>^alij jjd ja^i jJaij ^c-a^Aa]! 

CMP AX,BX 

JG Below 

ji-3 BX (J> <_£-$ dj-^. jail ^J-ll j-» J-^i AX (J> *«-Q^ (^S-S dj-^. jail ji-£ 

. Below u' J^' J) t 

SjLutJ (_ j£>U j£Jj -laj^jaball ^ jijll £a jdll 1 i ^-» u ^-»A ~ * l ^ CMP J-VI jl t> ^jlb 

| ^Ha jkl jai ji d*-J jj£j ji -iaj jAall ^^)ii]| 

DEC CX 

JNZ loop 

. jij^a jjLdi CX (_]> Aaj3 (j^l ^ Idl loop ji ji*Jl LS^] liA 

.-SjLul cjjJj f jAUlj SjLu/L fj&W 

JA j-aVI 0 jiai-ij JQ jaVI ^llLa i ejl_juul jjd-J D -0 ° j^si-da ojl— d|-J ^ j^i 

(ji i"' ^ .g-al jjli (_J_^.ld ^al—SjVi £--a <_J aLstllil Ajjj jla Sc. A A* J 1 a£-ia ji ^sldAdjjjlj 

dua. SdAa_a (jjLlJ Aalxj d '1 jla*. ]| edA ja AllaC. <_]£ (ji ^als jjLud]| (Jjd^Jl 

ts-^ d_a2*_) SjLdl jjd-j ^ jilill 1 am zf , sf , of j ji-^Jl £"-° (J-al*JJ Sjldb ^ jilill ji 
4_i_l^_i^a jic. 0jllj jdjj d3 i— b-ul la] I j-JC- jaVI ^IdAdojIj zf f cf (jjLlJl 


Bx J^^i j7fffh ^ J\ ^Jc. (_5 Ax jl£j ajldlj ^slSjVI i-iadAdud Idl ^i\iLa 

; aJUII j^ljVI dijj jdj 8000h ^ j^' jjd=S 

CMP AX,BX 
JA Below 

C 5 -i) £ Jiillj f ji jJ Jjll s. ji^k J^' J* 7EFF > 8000h <j' t> ^ jWa 

j-aVl jiu'i (j_aJj ajl—diLl ^al-SjVi 4-li-^. (_j- 3 7FFFh < 8000h Below ji 

SjLil jjd ^alijVi ^-a <_J-aljlJJ jd] I JA 

:<JjjiJI £u> J^Ltili 

jV idUj ajl—dil jjAj ji ojl—kjcLj ^aLSjVi ^IdAj-ujI j^aJ t ^a <_J-al*j]l Aic. 

^aAidjudj Laj-aC-j MSB j^^i (jj_^i t — 'i^ Aji-aJi (^j-S * ^^i 

Extended ASCII adlLaali 'iLajuiall <J>al*j]l Allak ^ ejLii jjd ^lijVI 

. 80h - FFh jdall ^ Atll jll j Code 

: Jii- 


j--® a j-?- s_ i j£i 


NEXT: 


io jldiLj ^li ji ^-Ic- jl_jjlaj BX J AX U .^> t M < a ^ u' (J- 3 J^ 3 ' 
.CX ^3 ^)J^Vi Aajall ^jdaJ 0-alj^)J 

MOV CX , AX 

CMP BX , CX 

JLE NEXT 

MOV CX, BX 


Unconditional Jump jajjAa jj«Ji p jilil 
A-al*Jl 4jt_j_a<a]l dl <-v Jaj^do ji jj-d idlldj dAa-a jl jlz. ^Jl JMP j®Vi ^daduU 

: jA j ^ 


on - 


SUST 






Jmp Destination 

(_£A-a]| (jl_3 liUj j ^LaJl 0 aU^)J| ^iaLa <_]A.l.i 4_i]J p^)Ai]| ^llui (_£d]| (jl^i*Jl (jjfLjj 
L-a£ 4 u ^»1 A. ll ^j£-aJj ■-LajjajLa]! p^)ill]l AlLa. ^a ^}j£l Aill £• (_£d]l 

p^)Ai]l fil-ii (jjjoiaJl] lilljj ^JLjll Lf* 


TOP: 


; Loop Body 4-iiaJl dlil jLjc. 

Dec CX ; ^-^3' c> 

JNZ TOP ; J^> (_$jLul3 V (jl£ 13 p jiill ^-3 jaLJ 

) Y 1 (j-a daul ) Ida. Auu TOP (jl (jjfL) ^ W *J.F^ dill jUc- ^^Jc. AliaJl dlljl^.1 13 

£pal_j^}j]l 4 _jLj^ a.il_C.Lj 4 K LLaJl oAA ^]}Lc. (_j^aJ (_j^]j ^1 j_aJ (_3 JNZ (jli ^ 4-iLA. 

^)j£l (_5-Aa £-a <_]3 jlj]I li] ^LJJJ (_j3l JMP ^lAaLLujIj ^Lill j)~si\l ^^Jc. 


TOP: 


; Loop Body AalaJl dil jLjc. 

DEC CX 
JNZ BOTTOM 
JMP EXIT 
BOTTOM: 

JMP TOP 


EXIT: 


gLaUj^Il 

4jaJ_uiJ p^)-9li]l ^}3jl (jVj ^^3 L^lAalLuil (j^-aJ ^^)ij]l CllLlLaC- (jl Li^)£j 

CllLi] ^_3 4_aAaJj_uLA]l j pj_Al]lj jl^_£li]l j^aljl 4 _jLj£ 4_lij£] £. j_^Jl lAA ^^-3 (j^Jalii 

. High Level Programming Languages 4 j3 3' a -^ a 


f jfc]l j4>lji 

IF Then 

If.. Then... * jW*-^ ^L*Jl 

IF condition is True then 

Execute True branch statements 


End IF 


AjAlj ^aJJ V ^aJ I3_j ^)-aljVl Aiijj ^aJJ Jajjudll dj'q^' 1 13 (_ji 


_LgJ 4 a\ Li ^11 4 /\ iq \\ j y 3h ‘ CIiLj jiia-a (_JajIL 3 (JUia 

_4j^.^all 4 /i iQ 11 j L^AlL 3 Jsl^ AjILoj (_]^_ula]| djl_Jjia_a ClliLS 13 (_£ I 

IF AX < 0 then 
Replace AX with -AX 


End_IF 

CMP AX , 0 
JNL END_IF 
; Then 
NEG AX 
END IF: 


( xxajaiill 4 jlL 


IF... THEN ELSE ENDIF - Y 

oj^3 i JiC. j 


o V - 


SUST 




I <oa\\ 


IF Condition is True then 

Execute True_Branch statements 

ELSE 

Execute FaIse_Branch statements 

End IF 




X jjjj ! ijj (j-a Ac-ja-k * X <a n Oja-s.1 tij 

(j-a 


^ ‘ (ASCII CODE) ChJ^i BL,AL <j' 

^ j» j. .a VI A .a-iall 


IF AL <= BL THEN 




DISPLAY AL 


ELSE 

DISPLAY BL 


END_IF 



MOV 

AH, 2 


CMP 

AL , BL 


JNBE 

ELSE 


MOV 

DL, AL 


JMP 

DISPLAY 

ELSE : 

MOV 

DL , BL 

DISPLAY: 

INT 

2 1H 


■! AiL ^ix^aj ) 


CASE SjU. -r 

j-aVJ ^»L*J| jS ^--al_j^j]| A -r n \ ^j| Xj^,a i jLolo ^ya Jj£l A^.jJ CASE J r - AJL^. <^-9 


CASE 

VALUE_2 


; _jA 

EXPRESSION 

VALUE_1 : STATEMENTS 

STATEMENT_2 


VALUE_N : ST ATEMENT_N 

END_CASE 


AX BX ^ ) — ^Sjll £-j2a s-JLoj ^3 J Cff lt AX 

^ > A (_ 1 -s^a |a-3^) A_J AX (J~> *«<a^ (j^ 1— ■ al BX (_)> >«<a^ <^-3 * £jJa S 1 ’'"* A-J 

.BX Jau-wJ' ^ fSjll 


CASE AX 



<0 : 

PUT -1 

IN BX 

= 0 : 

PUT 0 

IN BX 

>0 : 

PUT 1 

IN BX 

END_CASE 




o A - 


SUST 





\ £La^j]l Axl ^^3 

CMP AX, 0 ; AX <_K^' 

JL NEGATIVE ; AX < 0 

JE ZERO ; AX = 0 

JG POSITIVE ; AX > 0 

; Otherwise (Else) part will be here 

NEGATIVE : 

MOV BX, -1 

JMP END_CASE 

ZERO : 

MOV BX, 0 

JMP END_CASE 

POSITIVE : 

MOV BX, 1 

END_CASE : 

jjjjV ^ (jV 0-la.lj CMP Llil Ja^V 

ClulS lijj4 " * " ^ jJal V ji ^ CS-k AL (_)> CllLjjla^a CllilS I ' (Jli4 

djLjjla-a 

,‘E’ £^=>' £ J y ^ al 

: JaJ» 

CASE AL of 
1,3:DISPLAY “0” 

2,4:DISPLAY “E” 

END_CASE 


CMP 


AxL 

AL , 1 



JE 

ODD 


CMP 

AL , 3 


JE 

ODD 


CMP 

AL , 2 


JE 

EVEN 


CMP 

AL , 4 


JE 

EVEN 


JMP 

END CASE 

ODD: 

MOV 

DL , 'O' 


JMP 

DISPLAY 

EVEN: 

MOV 

DL , 'E' 

DISPLAY: 

MOV 

AH , 2 

END CASE: 

INT 

2 1H 



(_) ILa A aLox I i - A j ^ JajjJo (_]Lax JjuJ ' (4J LS* 

IF condition 1 AND condition2 
IF condition 1 OR condi tion2 j' 

iaj_kja]| alhAjjgjl Aul!i]| AllaJI AND "j" alhalLjjl ^jVl aILsJI ^ dua, 

OR"j'" 


AND Condition "j" 


- 0<l - 


SUST 





A^.lj (jl ^3 ^_y a (_j£ Jyi^O |jl "j" JajjoJl A ^ il j (j^£j 

4*a^ Capital Letter ' ^ ^jj i j3l ; Jlla 


;JaJl Aiajjljl 


Read a Character into AL 

If ( ‘A’ 

<= character AND character <= ‘Z’) then 
Display character 

End_IF 

£_La^j]l AjlL 

MOV 

AH , 1 ; Splja 

INT 

21h 

CMP 

AL , 'A' 

JNGE 

End IF 

CMP 

AL , 'Z' 

JNLE 

End IF 

MOV 

DL , AL 

MOV 

AH , 2 

INT 

21h 

End IF: 

OR Condition "jl" 


LaA!/l£ j\ (Jya (_jl (jyi Vi lit "jl" Jajjudll djq Vi 1 

eLgJb ‘Y’ jl ‘y’ lSj^. ^ lilj A*aLI ‘Y’ jl ‘y’ <— aj^Jt jl£ !i)j uJj=k I jSI ; Jlla 





Read character from keyboard into AL 

IF ( character = ‘y’ OR character = ‘Y’ ) then 


Display character 

Else 

Terminate the program 

End_IF 

£AaVi]l AjlL 

MOV 

AH , 1 ; <-* *«■' jS 

INT 

21h 

CMP 

AL , 'y' 

JE 

then 

CMP 

AL , 'Y' 

JE 

Then 

JMP 

else 

Then: MOV 

DL, AL 

MOV 

AH , 2 

INT 

21h 

JMP 

End if 

else : MOV 

AH , 4ch 

INT 

21h 

End if: 

jljSiit 

-33j 4J^ -a Aiiij A lLaC- j&> jljSjll 


_JAa-a Cli-li. ^A^, jI^)£a]I .33 j! dll^all (Jya 


JdxJ 


SUST 






for loop (3—^ (^g-a-udj dll^all (j-a dda*-a dd*J ^)-aljVI (j-a 4-C. ja~\a ^aJJ <Ul_aJl edA 

_jA ^aL*Jl Ail I j 

For loop_count times do 
statements 

End_for 

4 ■» u ^-dt j J&J 4iiaJl (JjilAi] loop ^J-aVI alddl i ^aJJ 

loop destination_label 

(4-lliJl dlll^-a ddC | dld*Jl A * jkj <l±A2!ti r aJJj dldxS (' X ‘ ^alddliajl ^aJJ dlu^. 

A ^ a 3 X <oJ ^aJ Idl j d_^.l j jld-LaJ cx (_)> >n<a\l 4_-aj3 ^g-lj (_£dj_) loop.j"' 0 '^ Alillj 

u' J^i cSf^ j' c . '>J lS"^) destination_label iji pAJ J^ k - a= CX e) > *4 ^ i 
( _J^-j aLA ll 4 *<-n. 4_i1a*J| eAA jl ^)£j ^aJJj A^S 4-jld ^ Y *1 ^IdLaJ 

j)jjL) loop >>iU _^al_j^)j]l A \ 4_aiaJl jpa »1 gliVI jali-J IaaIc. CX 

jmi jJl i'jc. 

; ( CX )(J> *«<a^ 4_ljld2j| 4-aj3 £jJaj 


top: 


; ^aLj^jJl ~ t. 
loop top 

" * n 4 Z'-^. j A • 4t-d JI 3— 1 \ idlldj 4 a\-v O-nA . til 0 xlj^)j i. - dAI _! (Jllta 

for 80 times do 
display “*” 

End_for 

LaaJi ]| 4 jlL) 


& 


MOV CX , 80 
MOV AH , 2 
MOV DL , '*' 

Top: INT 21h 

LOOP top 


. 1 a . l \ k* ^d l ^ ^ d I dlll^-a ddC- 


(_£dj_J LOOP j-^VI ^loA*i >>ilj 4_lLaC- (ji lo *\!Xj (Jjjl—uJl (j^a 

(jl_3 ja l (_£jl_ujJ CX dld-*Jl 4 /'A CA_il£ Idl ^Ulljj (_ s -lc. oA^lj AiLJl a. t, a-v 

Aua aA^lj Sj<a AiLJl ~ t. ,u4a (__£dj 7 J jjj 0-ald jJi 


dd-C. _jl ^)£li]l_J 4 aW \l ^a^jAj dl '-v *1 O O V O jlAjtll A 443 ^4. a <aHl dlAjJl ^ 

(OOFFFh) "looVo 

_^alj^)4]l ^gTn lAAu Sj^ 

4 o1-n.U ,_Jj 3 j° l ^jLujj V CX iJf ‘ *i»a]l 4-aj3 (ji (j-a c_La-j 4_ll_aJl o^A 

^Ull jajll gJc. Jjll Jiai jjlij JCXZ ( Jump if CX is Zero ) J*V ' ^lAkd^b j 

JCXZ skip 

Top: 


■ 4 aUil 




skip: 


loop top 


WHILE 


Alla. 


j-s dl (_£-lc- LgJ aljtll Jldll dua. dA^a Ja jdii dlljAi. 4 a W ii odA ^aJJ 


- - 


SUST 







While Condition DO 

Statements 

End_while 

Dj I jjj 4_EiaJl a. tH-s 3_lijj Jaj-kjdll Jja-N*i I jli 4_aiaJl 4_)l3j ^ JajjoJl jLjHA.1 

_^alj^)j]l ^3 4 _JLj]I ^)-aljVI Ajilij 4al-N.ll 

La^i 4 SIn.!! » j, h-n ^3 blj— aS 3 ^jA. 3]I ^aJJ V (^gJliill-Jj 4 _jIaJ| ^a Dy>-N*n V 33 Jajjia]| (ji la^V 

^a^j3-j 4 oIn.!! » J, h-n (j| l_iJaji Ja_^.V .(Jj^/UaVl 4 al-N 11 a, . h-n 3 <a n ^3C. 4_ljl^al (_£3Jy 

^3X. AJU | 4 qI-nII fiLgjl Ja^Ai a-N*n ^ *i-N 4 al-N 11 Ja^Cj dl^/Lal_*-a 3^i j .nidL LaL'3 

^ -LLLg-jV 4 al-N 11 (j^£j -LajjuJl dl^/Lal*-a JJJXJ 

4 *i-n ^ ^jjajuj ^3 t 33c- 3l_^jl_J 0-al_i^)J ^ja ^3^ L . I Jlla 

JaJl 

INITIALIZE COUNT TO 0 ; tal 

READ A CHARACTER ; ^ { jSI 

WHILE CHARACTERoCARRIAGE-RETURN DO 
COUNT =COUNT+l 
READ A CHARACTER 
END-WHILE 


■& 


Ail) 


WHILE: 


MOV 

DX, 0 ; t-ijj^3 33c. 

MOV 

INT 

AH , 1 
21h 

ae.IjS) 1 ^a3j 4-aAiJl 

CMP 

AL , ODH 

^Lajudll AjLgj (_j-a 

JE 

END WHILE ; 

j L..J1 Ajlgj dljl£ 13 

INC 

DX 

• 3l3*J 1 3^.lj < kjJai 

INT 

JMP 

2 1H 
WHILE. 

; JSd\ ^J*\\ i jSI 


END-WHILE 


REPEAT 

^^Ic- (jjfL) Lg-S |»l-*Jl (_)S Lillj - 3.W<a JajjA dlj3a. jlj£j]U 4qi^a ^Jh j 

OJJ^ll 


REPEAT 

STATEMENT(s) ; 
UNTIL CONDITION 


JajLLl ^ja-N*< l3li. -La^juJl d-N.1 [3 3j Alii 3 x_i 4 al-N 11 ~ . jn 3jSjj ^3j liA j 

4 bIn. 11 ^aJJ Oya-N*n ^a] 13 Lai 4 al^. 11 

blank AsLulaILj ^glTl £$.133 |»j£j O'® s- 3?" L L^l) 


MOV 

AH, 1 

• L_a^)^. S«.lj3 4-a3A. 

REPEAT: 



INT 

2 ! H 


CMP 

AL , ' ' 

. AsLulaIIj t S^aJl (jjl-3 

JNE 

REPAET 

. 4 aW 11 4 _jj1_uaJ 13 



REPEAT WHILE 




- “IT - 


SUST 






jl_J WHILE Asia. jllLoll Ua^j-oC-j Jl (_] < j. >»<o ^Jc. .Vxla.J ojLc. .sIaA. 


AjjjI 


^Jc. A •> jgia. Ajili f- J ‘■U ' ^JUlUj 4 " (_J_ja ajl ilkl ^2 j Jaj_iud]| 

Jaj_aa]| Vjl A ~ i ilSl ^ Ic. jj^all_J REPEAT Ajiia. j[ lLaJ 1 <alu Jj^/l—LaVI 

.(JS^I ^ j-ic- SaJj Sj^i AaiaJl ajuia. Alili i— La-j ^Ulbj 


AjU£ 

| JliLall £AA^li]| A*J ^gJl Alii j A*J Ja ojJjS AllliS Aliu£ 

^jjt—a^al A ^a^JLl A La^. (_J1 _^,aV ^sAAJLulaII (_JI Jjail ^a^JLl <_)--al£ C—LJ^I 

I - ' lijii m uia aJ1_uj j }]I ^j-3 A^_i j j A ( aH-juj^II ^^.3 Ajj j t 

.(asch -i Jj^ ^ 

! - (No capital letters ) aJL* jll jl^Jab ^-ali jJl ^ jSj e jjj£ <— a jja. A jj ^ lil 

TYPE A LINE OF TEXT : 

SUDAN UNIVERSITEY OF SCIENCE AND TECHNOLOGY 
FIRST CAPITAL = A LAST CAPITAL = Y 

(_J£1_iola 1| (_ j^a A r - J <a ^^-11 A IS dJl AjLl^}la ^g_lc. lAA AjU£j ^a^jiLi { Sjjuo 

AiLljiaJ ^ajoU Aaj^}ia]| oAAj oA^. ^^-Ic. Lg-La aA_Jj (_)-^ jaJJ a^l* 1 .all AlC-^)i]l 

: TOP - DOWN PROGRAM DESIGN lM yA' t> ?****& 

m ^_ya j (JI^aV p x ,J\ 4JLjjj ^Jal- ) 

(_j-£ajJl <_J-aL*Jj IjSI -Y 
a -v tp'l l U. I _V 

. cJj L ^*^‘'11 j ajJa^ JjS. *,.-a (_^aLsJi]| pJJ iAUa Ax_)j 

O^j JUjV ALm J\ 

^Ull AllliS yjj^)ia (_jc- iAUa pJJ 


MOV 

AH, 9 

. (_y&i ^ AaAA. 

LEA 

DX , PROMPT 

• iULuO j )]l 

INT 

2 1H 

. l^jJa jtl 


^gJUll ja-ill ^gJc. dlULnll ^JaLa PROMPT aILjj^I (__fljjatj c : ~n^ 
PROMPT DB ' TYPE A LINE OF TEXT : ',0DH,0AH, '$' 

^JU]| ^J| CURSOR JjJ^i (jA^Jali ^ j 

;4 jla o^uil df . IjS -Y 

(j-^-aJj 0-aLi^)Jl ^ j j l < s\l f. j-^Jl j»ll t^lj 0-®l-j^}Jl S—lla ^gJc. a jJ-iS.II eAA 

^UJI jajll ^C. IgJ Apa jjljAJl Allli^ 

Read Character; *— * I J^l 

While Character Is Not a Carriage Return Do 

IF Character Is A Capital Letter Then 

IF Character Precedes First Capital THEN 
First Capital =CHARACTER 
ENDJF 

IF Character Follows Last Capital THEN 
Last Capital = Character 
ENDJF 
ENDJF 
Read Character 
END WHILE 


SUST 







Character >= ‘A’ AND Character <=’Z’ 4 — * UJ^J < -AP- 


jaail fciAaoil 4*1 f jaJl IdA 

MOV 

AH , 1 

INT 

2 1H 

WHILE: 


CMP 

AL, ODH 

JE 

END WHILE 

CMP 

AL , 'A' 

JNGE 

END IF 

CMP 

AL , 'Z' 

JNLE 

END IF 

CMP 

AL, FIRST 

JNL 

CHECK-LAST 

MOV 

FIRST, AL 

CHECK-LAST: 


CMP 

AL, LAST 

JNG 

END-IF 

MOV 

LAST, AL 

END IF: 

INT 2 1H 

JMP WHILE 

END WHILE : 


j.V'H cs - ^ - 1 ^iaLa Aia^p. C lil jjilLa t jc. SjLc-lAST jFIRST 



FIRST 

DB '] ' 

LAST 

DB '0' 

A 4 s^pi] t a^pJl 

i @ e-a^pJl j 2 JIjII <— a^pJl ] e-a^pll Clip. 


m ■ IY 

■ ♦ ♦ * 


■ ^Hl all a j)-»-S.II ej& 

IF NO CAPITAL LETTER TYPED THEN 

DISPLAY ’NO CAPITAL’ 

ELSE 


DISPLAY FIRST & LAST CHARACTER 

END_IF 


Aoj3 jS 4 s^p JM ^dc. AlL^. (__5-3 AH-ui^l ^ Cjja 

;aJU 1I dliULiJl 

1 t ai^pij idU al^pVj ^aJ 4 ijl t. .al j ^>j£I 

NOCAP-MSG DB 

'NO CAPITALS $' 

CAP-MSG DB 

'FIRST CAPITAL= ' 

FIRST DB 

'] ' 

DB 

'LAST CAPITAL= ' 

LAST DB 

'0 $' 


Jtill a^pJl Ali£ ^1 J 

MOV 

AH , 9 

CMP 

FIRST, ' ] ' 

JNE 

CAPS 

LEA 

DX , NOCAP MSG 

JMP 

DISPLAY 

CAPS : LEA 

DX, CAP MSG 

DISPLAY: INT 

2 1H 


- It - 


SUST 







J-.IS11 IjJI 

TITLE THIRD: CASE CONVERSION PROGRAM 
.MODEL SMALL 
.STACK 100H 
.DATA 


CR 

EQU 

ODH 

LF 

EQU 

OAH 

PROMPT 

DB 

'TYPE A LINE OF TEXT ' , CR, LF, ' $ ' 

NOCAP MSG 

DB 

CR,LF, 'NO CAPITALS $' 

CAP MSG 

DB 

CR, LF, 'FIRST CAPITAL =' 

FIRST 

DB 

'] ' 


DB 

' LAST CAPITAL = ' 

LAST 

DB 

'0 $' 


.CODE 
MAIN PROC 

; initialize DS 
MOV AX, 0 DATA 
MOV DS , AX 

; display opening message 


LEA 

DX, prompt 

MOV 

AH, 09H 

INT 

2 1H 


; read and process a line of text 
MOV AH , 0 1 H 
INT 2 1H 

WHILE_: 

CMP AL , CR 
JE END_WHILE 
;if char is capital 
CMP AL, 'A' 

JNGE END_IF 
CMP AL, ' Z ' 

JNLE END_IF 

; if character precede first capital 
CMP AL, FIRST 
JNL CHECK_LAST 
MOV FIRST, AL 

CHECK_LAST : 

; if character follow last capital 
CMP AL , LAST 
JNG END_IF 
MOV LAST , AL 

END_IF: 

INT 2 1H 
JMP WHILE_ 

END_WHILE: 

MOV AH , 9 

;if no capital were typed 



CMP 

FIRST, ' ] ' 


JNE 

CAPS 


LEA 

DX, NOCAP MSG 

CAPS : 

JMP 

DISPLAY 

DISPLAY: 

LEA 

DX, CAP MSG 


— “I o — 


SUST 





MAIN 

END 


INT 2 1H 
;exit to DOS 
MOV AH , 4 CH 
INT 2 1H 
ENDP 
MAIN 


SUST 





Cap* 

A*J ^gJj 4_j]lJi]| CllljUtll - ) 

1 - IF AX < 0 THEN 

PUT -1 IN BX 
ENDJF 

2 - IF AL < 0 THEN 

PUT FFh IN AH 

ELSE 

PUT 0 IN AH 

ENDJF 

3 - IF ( DL >= “A” AND DL = < “Z” ) Then 

DISPLAY DL 
ENDJF 

4- IF AX < BX THEN 

IF BX < CX THEN 
PUT 0 IN AX 

ELSE 

PUTO IN BX 
ENDJF 
ENDJF 

5 - IF ( AX < BX ) OR ( BX < CX ) THEN 
PUT 0 IN DX 

ELSE 

PUT 1 IN DX 
END IF 


6- IF AX< BX THEN 
PUT 0 IN AX 

ELSE 

IF BX < CX THEN 

PUT 0 IN BX 

ELSE 

PUT 0 INCX 
ENDJF 
END IF 


Vill AiL Ja ^tjll 5- 3 ^“^ CASE - Y 

ijSI - S 

Carriage Return ‘A’ ^ iP - S- 1 

Line Feed (^j ) £jlal ‘B’ <-«. J=>^' P 
.(JjXjjjjll d Ivd SJjjlII j 0 aU^)j]I £.Lg-jLj ^}A.I (_£ I jl£ lij - J 

! (ajij 0<alj^)J Ja c dSI - V 1 

^g_3 ) £A + + V + £ + ) <a i— £jJa - I 

.AX 

3 ® + + ^ * + ^ ® + ^ * * .iU C-Vl j a^-a t_ll ua^. £. - t_l 

.BX (JaualJI 

; ^aJU 0-alj^)J AjU£j LOOP J®^ l^AaJLuia - £ 

AX cJt*- ‘ aaJI ^3 IT i ^ i O i } Aill jLall ^3 j > O * Jjl - I 


TV - 


SUST 



£jjsa5i I ^Jygdil 


^}iajud]l ^3 Sj>i A • <jc.Liiaj t S^}A 6C-I__^3 - l — 1 

^^)ia]l 4_lLaC- ^Ia^JjojLj A-ajaAJ A_Jlj]| AaoQjI^J^I - 0 

INITIALIZE QUOTIENT TO 0 
WHILE DIVIDENT > = DIVISOR DO 

INCREMENT QUOTIENT 
SUBTRACT DIVISOR FROM DIVIDEND 

ENDJWHILE 

AX (_]> >«<all ^g_3 ^^)Jl A a m3j A) 0 -al_j^)J (j^a <— 1*1^1 

cx ^^3 a -V n 'll ^ ■ >» J J BX 

A_lLaC- ~L-s.*' mlj ]y[ j N(jj L . L) La 31 _ajLj ^a^jAj A Jlj]| A_ 1 aQjI^AJI - "l 

INITIALIZE PRODUCT TOO 
REPEAT 

ADD M TO PRODUCT 
DECREMENT N 
UNTIL N = 0 

^_a AX jj~> 3j_^.j>all |a3jJl L-ljjJaJ ^sjA) ^oaLj^ (j^a f. Qa L- nSI 

3^A^aJl 

A_lLaC- dlj3_A (_]_&1_AJ A! I^aJ ^ CX au-all ^_3 A \iVill £_jJajj gX <_Ja_ ulaJL 

A_aj3 LaAA-iijj > A'lj LOOPZ J LOOP (jJJ-aVI (jl ‘•" 1 -^C. lil - V 

3lj CX 

j' j^' cs-5) 3^' 33 ) AiiaJI 3^ ZF = 1 ( AND ) j CX <> 0 

.( . vwJ l 

CX J> (j-aliil LaAA-iilj J a An LOOPNZ J LOOPNE OiJ^Vl cdli£ 

lijj 

j' y3l 3^' 33 ) ^3' 3^ ZF = 0 ( AND ) J CX <> 0 

.(AIaaII 

Carriage Return JLAaV' ^ULj ^Ic. 3» > A\ b Lai cajja I j3 A 1 

?3 3 

.( LOOPNE J-Vl Ja*1uoI ) caja A . JU.3 

g^j3' 

^jAJ J j 3 *3^-3 ^J-ASJ ja_j “?’ t S^-aII jl_£_Jal_J ^a^jAJ ^al t . - 1 'SI _ A 

ArU jJaj 0 xLj^}Jl 

_ t 5 JUJ| j Jamil I a£ Jj'ijJ 3*-J ^jj3^)A]| 

ua^-aII Ua j goh ^a_3j <— sj-aII lH® 3-LLl laj^-aII A-c-I jJ-ij ^jAj ^'“Lj^jj S-^l 
^)Ja tall i __ s — 3 LAj^-A I • A-C-l j3-ij 0 a1_3^)j]I |ajAj ASCII — ^1 LAjj-A (_j-° FFh 

'dlliLuLa l^L A^.'- L ' 1 

A-jlA. (_j--a J-Ac. ^j-ujIAuj ^ajj (_)1 — ^AAajolaJI (_]l^_udJ ^a^J-S-J 0 -al_ ‘ . ' -I • 

'j Sa=J j 

{LM\ S jiiUaJl ^ajill A^LioJ £calj ,jJI fJ A ( " F " J] " A " j' "^" " * " 

(J J*^l 


1A - 


SUST 






4_ulj a^j-a A aII Ajja (jlS ^ ^AAajolaII (JIjjjoiJ 2yal_j^}A]| ^^jiiA -( ^JIa]I ^LuaJl ^^3 

j. a 

LJji. (_£ I lilj 4j\.a»\l jl J^AJ ^caU^aII |sj£a ‘y’ jl 'Y’ ^j=Jl ^k 

.J^ 

^j—iSA A J Ud-a J AC. ^a_A 3j (_jl ^sAAj ulaII <_] A.il |j| ^ _£LaIa^}a]I £.1_£aI 

yLudj Jj\ * Jal J £CaIa^}a]I 
((_£^}Al a^ya Alj\ ~\ a\I j 

jAuC. ^^-ujIAjuj ^aijj (Jl— : kj ^AAa_ula 1| J_kja3 |j| dlAAkA ) • ^3 0aI^)a]I -) ) 

dlV jl ^ ^ V A3C- 

.!_];» Anil ^aliaj a3^*Jlj a.l^AjVlj ^caIa^ja]! 


- n<\ - 


SUST 





4 jfau1 l ja\J$\ 


AND,OR,XOR j4>)jVt 

(_j£_kla]|j AW ^\1 ^_3 aA_^.lj 4_ijljj 4_jlA £-a <_^aL*j]l ^^3 4 Tali ’'/'ll ^alj^l ~aA*< . A 

j_jA ^aljbll ^al*Jl 

AND DESTINATION , SOURCE 
OR DESTINATION , SOURCE 
XOR DESTINATION , SOURCE 

£-3>* jl J > jjlo (jl C'NJ DESTINATION ^AjIjolaII (_g-3 A >jn\ l jj JAj 
ji a jSlill (_5_a £-3 j>j ji J > > « »a UJ-^J u' (j-^J SOURCE (_UU-a 1I Liu a J^I aII ^ 

/a^^lAll (^3 (jS.a i V La^aC. .Aijlj 4_aj3 

; ^SUll j^cJl Ls \c. (jjLnJl Jh (jj£j 


_4_^_mll AlLa. 

_A3^)jL-a JJC. 
j° > (_£ jLuij 


PF,ZF,ZF 

AF 

CF.OF 


dLli jaliJj _U ■ J_AlA eAA_^a 4_jlA qJ-Aj jA 4 iq 3— » \ -all ^alj^U 4_a£_ail d A . nVl A^.1 

^i_l j LgjL^a cJ^alAill i AlUJl A <A~nA 4'<U , M jt ^i-l C -4^ MASK UaA1L_Aj 




■ AjlLalall 

Ailllll (j_Al x ^>A \1 J All »‘u>iVI 

b 

AND 1 

= b , b 

AND 0=0 

b 

OR 1 

= 1 b 

OR 0 = b 

b 

XOR 1 

=~ b , b 

XOR 0 = b 




! cs^^' cjt^J 

^44AND 

O-aVI al AAI j joi 

il ^aJ-J Clear aAAc^_a ^dlLilA j!^ AjlA. I ^ g k ‘O’ 4_ajail £jJaji - ) 


^al) LaljJ 1 §-J 3 'O’ £j_A j C_Jjila-a]l djUlAll MASK *■ . ^ ^ ‘ 0 ’ AajsII £j_Aj ^aJJ 

l * LjAad i 'j)U-w% jjjcll djUlAll ^3 ' 2 ’ 4 ^ jail ^ . A j 
^al) djj^. OR O' 0 '^ ^IdAIim' ^aJJ SET oAAa-a ^djljlA jl^ AjlA ‘J’ A^iail £jJaji -Y 
^Lj LailJ l fr-j 3 '!’ £j_A j C_J j Hawaii djldlAii MASK ^caJl ^ ‘J’ 4 ^jUI £_jda j 

_Lg_SjAjcj C - j^lla^a jjatJI djljlAll ^2 ' Q ’ 4 ^ jail £jdaj 


XOR J-»Vl 


iAA-LujI 


<4J COMPLEMENT SAA^x (cliUlA jl) AjlA A*j3 ^^S-T 


A * 1 1 Ad >a ' £g, l _ * ^\I— djl_jlA.il MASK ij’ A-aAfill £j_Aj ^aJJ 

l ^ jjAad i 'j)U-w% jjjJl dlUlAJl ^3 'O’ 4_aJ&il ^_daj 


(jjA_J djLjlAll (3^1-J AL cJ> (3-3 aoi— AllA ^_3 'O’ 4 .ajqil 




-( JjA*j 

JaJi 


AND _>«VI ^IaAIuuI jaljj MASK 4-4^ 0111 1111b = 7Fh ^ 

AND AL, 7Fh 


a-Ljj| 


& 


Jlla 


-V \ - 


SUST 




sbalgbll : ^LJl 


(jjjJl Abb AbbJlj MSB (jjj-Sl Abb (j-^a J-S ( _j_a Set ‘1’ A Ajq\ l £_jJa 

(jjAj AbbbJl ^b A jiij AL aS^"*S' J LSB 

JaJI 

OR J*V I f-bALb J Mask = 1000 0001b = 81h v4^S' ^ 

OR AL , 8 lh 

Jlla 

DX ‘ HXlil ojLkjl jac. 

‘jaJI 

XOR J-»Vl f-bAbb j 1000 0000 0000 0000b = 8000h Mask ^ 

XOR DX , 8000h 

AbAabi ^^Aillj AbbaaiLal]l (_ j^a A r - J <a ^^.3 4 blabaJI j^aljVI ^slAAbjaol ^All La^-aC-j 

«. jiJl 1 g J 

SjjjS uijjaJ uijjaJl Jjjaa 

61h t>» p'^ 4' ASCII -S' J ( ‘a’ to ‘z’) S j-b. J 

o* ASCII -S' J C 5 -S ( ‘A’ to ‘Z’) s. J^S' ‘-j JJ^S' ^ 7 Ah J **. J 

20h (^J-S' C b-^ b^4 cs-S] b4*-^ b>* <-*. J^S' Jyj^ AJli bLb ^Ic. J 5 Ah cr^. J 41h 

J ] A t ^J! 4_L^aJ i. - 'JJ III A l t DL cJ~S ‘ ‘'■‘'S' (jlS bl ^liaS 

^lAbbail bA Ai^jj .<_Ja3 (_y& AAj^}ia]| eAA Lba3 AJj SUB DL , 20h O”®^' (J-aabb 

■ Jjjabl] AAj^jia 

(jl A^j t fij^i-SS S^bb-all Ljjiaj bl 

61h = 0U0 0001 jA ‘ a ’ L_aj=Jl jiillbl ^jll 
61h = 0100 0001 jA ‘A’ t-i b^ j^bbl fSjll 

AjUJl ‘0’ A ^ jail £jJaj L . 41-i*' \ ^j±A ^Jl ^ ^ l^a i a^^Jl b-iSU d)-aj 

HOI (^USI Mask s_il >^Sl a I Aka tub bib ^Aiij *— (_ja]I (J>*«<aSl J AjabbaJl 

AND j-Vl lS^^j 1 1 1 lb= ODFh 

AND DL , ODFh 

.bLudib Sq. ja, ‘ t ^Jl ~^A..^S' 4 ^JD^S' A_iil£ (j^' ^Sj£^aJj 


Clear Register ( 4 j 3 ^aj) 

MOV AX,0 byb^^' ‘^ , (b^bjuol 1 ViS/aj (J'Si.u jb-o A Ai q Sl Ajl ^\x \ 

^aba-j bb-aa. XOR j-»Vbj biUljujV' 1 ^ ikia j^al ^hA1»il b^jl bl SUB AX , AX j' 

d 

1 XOR 1=0 J 0 XOR 0 = 0 

j a ill t _ s -lc- A_i 3 j° j. b 1 til 4_joij ^a (_}a. > . a^al] XOR b^^' ^'babajl 1 lib^aj ^Jblbj 

' ‘ Jblt 

XOR AX, AX 

Ja^a (Ji jLa Jjaj 

V Abl£ jAjj OR AX , AX _>^V' jS-a T OR ‘1’ = ‘L J 'O’ OR ‘O’ = ‘O’ b/V 
^a^l ■ l ' afljli Aju AX cJ?’ blibjjla-a j .nib V All ia. bib 

^b-S' lSj -**} AX lS > * « <q S I JS bba SF Sb^V' (3j-£ J ZF b q l, ^*S ' (Jbry ls-S^ b^SS2iSb 
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A^dlgl-L' 


(j^a V-A-J J.-aVI lAA ^l.tVi ml (j S,aJ ^JLiilLjj ( ZF — J ) >.^»\l Jjj-iJ £_3 j p*'j J 1 ^ ‘-^ 

CMP AX , 0 J*Vl f'-^U 
NOT 

-Mj ‘1’ yrl' ‘O’ -J' jA J ) 1’S Complement ji NOT J*SM ^ jij 

I _jA J-aLll ^al*Jl <_J£jL]Ij ^ CllljlAJl (j«Sc. (_jl 'O’ '] ’ 

NOT Destination 

NOT AX j-»Vl aI Jlia j 
TEST J-At 

Destination CliLjjla^a j u» ' <jjd-J L>^ J AND J-^VI TEST ^ 

_jA ^L*JI j aIUJI ^^Ic- _j& A_La t sa^JIj 

TEST Destination , Source 

;4_JUi]| ^^Ic. jjjLjILj 

Aa^nl l SF J ZF J PF 

( -®. j** JJc- AF cij^' 

* ^ cS CF j OF <JjW^' 

SAiay cjUU ji jJU jblkj 

jl 'J’ Lg-J (jl A_3^*-aj aAA_a-a dlLjlA. jl AjlA. CllLjla^a ^)1 LAV TEST aAaLjoU 

L&jLiiA.I C_lj_lia-all djUUJ! ^_3 ‘ ] ’ ^aijjJl £_iJajj Mask 4-^ ^ ^lAaJLujI fS-i CL 1 la. 'O’ 
J 0 AND b = 0 (jV LUAj 1 ^l a a3 A3j*>a s_ljiiaa jaill iliULaJl ^ 'O’ ^Sjll ( XjJajj 

_>°VI ^l. vSmi l ^LLj l AND b = b 
TEST Destination , Mask 

eAA Clul£ IaI Ja A3 IAjLjjA.1 aI^jaII AjlaJl iJ k '] ’ ^^)]l ^ if- Aa_£ij]l jli ^Ulbj 

sliUUJl <_J£ ^ 4 ‘ ] ’ AilaJl 

(jlj_i*Jl ^_3 |iJjj ( _ 5 _lc. ^jJia.1 IaIj AF (J> *«<a^ A^aja j-bbl 

Even_No 

JaJ) 

liUA FSB J*-J-aVl jjjJI slilA AJliJl * ^3 jJI (jJc. (^jiaL jV' 

oAA jliiA.V 

ajj. jn-all ( _ s _lc. ^al_j^)J! jo * MASK s_il-s^\l ^l.tA1»il AjlAJl 

: 

TEST AF , Olh 

JZ Even_No 

:^)jyt 

^_a aAj_a.^-a]l CllLjlA-l] jl AjlA. jlAA-aJ A^.1 j] A lLaC. Aa.1 jVI ^AklLjjJ 

jLuaJ] jl tillAj ^A^‘n«o\l 

aJL^. ^_a j aLj ; ^jLiJl L^ljl ^2 j ajIaJI Aia shift j-^VI »il aJc. 

L-ajS LaSi AjIljolaII (_ j^a ^_ll_j]l 4 S^)_la]l AjIAJI eAA (_J^jA.A (jljjAll ^j-aljl 

_ Axj 

I La] Aa.1 jVI A, Aa.jJ 

Opcode Destination, 1 
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Opcode Destination, CL jl 

l A juili Aj^.t jVI dil^a JAc. CL J?- uiaII ^_g jla-a Ana. 

: Shift Left (SHL) j^jjVj 

Sa^.Ij A_jli jIaaaj a_^.I jVI (ji (j ‘‘Ajj jl jl lU*j SHL J-»VI <* jSj 

j^-aVI (jaxAmj aJL^JI ei& 

SHL Destination , 1 

jl ■QJL-l J, -' Ij CL J^all (^3 Aj^jlia-aJl A_^.l jVI AAc. £jJaj t— ua, A-jli (j-® jj£l jl 

j-Sm 

SHL Destination , CL 

D-aVI Ajiij A*J CL ‘ a^all A-aj3 q <»V< Vj 

A a. .mil aJU. pp ? SF , ZF (jjl-jjl 

^ jlill l g*i*\l jl dlbali Ajli ^)i.l ^C. (_g CF CJJ^' 
i. - ill JOJ dlAl A_^.l jl AjLoC. dul£ til ) ^_g jlia-j Q f jjjjjl Lolu 

J-Vl iiijj ^ DH J CL j) jl> t « ,a l l djUji^ ^ La CL = 3 J DH = 8AH <j^ Ij 

. J s*ili£ j SHL DH , CL 

:JaJl 

dlUJ jl y Aju 10001010 <»3jJl (J-A DH J> >«<alt dlljjia^ dul£ j-aVI i-iili jjS 

AJLoj 3 ^gJc. cl J^^aJl L5>^ 50 h = 01010000 AJbjla^ £tA^j jLuJl yJI 

SAjAsJI dh dLiji^j .‘0’ A xuall ^g_lc- jj -dl L$ .J? (3 ^3jll) AajLuiII 

^j-i^afil ^g3 pi a >■ <g| V Aildalj jLolJI ^g. ^»a' A_ul_jj ^lijjl V ^jolaj I fellc. jjj^a^JI (jAaJ 


■jL„jlAAljVI ^1^3,,,^ 

(5d) ^3j-ll Vld (2d) jljll S J D J ^ a A-iLoc. ^Luiii! A_^.l jVI A_iLac. p j»*< 

(10d) ^jJl ^g-Ic. j ^ ^a. j aA_^lj A_jli jIaAaj jl—uili] AJi^.1 jl dlL^ til 101 
C_lj_iJaJ l_La3 Ujl£ j ii*J (jjnl ^ jIAlLoJ A_^.l jVI dldi lil_3 ^gJtjlLjj 1010 
^g-ixj (_gil_jj <a-3j ^_5-3 j l A_^.ljVI (jli .I^Aj (4d) JA*Jl ^_gi 

( \ ) ^ Ajd-^ 

I Shift Arithmetic Left ( SAL ) J^Sfl 

CjUiLuJI ^—3 SAL (» dA1 »n (j_£] j SHL J-^Vl J-Ao SAL j-^Vl j-A*j 
.Machine Code A-lVI Ail (j-uS-i CyD >0 '^^ t, "U -N AajLul^JI 

:d^\ 

(jl jAajall (jjl 11 ^g lc- DJjl 2lb (a_j_sj A ^.IjVI A lLaC. (jl (j a ^aC.^! } 

V (JjLlJl A_lt_^. (jl_3 o^-a (j-a jj£V A^.1 jl Cn.W lit Ajl VI a\Ij 

A_^.l jl A_iLaC- A_^_£ii L« is (JjiAju ^cJIjlaII (jl Clu^. (_J I (_5-lc. jAi 

Al_lij §0h (j, lc. (_gj I'Nj j~S >>i<a\ A_^.l jl A -lLaC- duA I ij VA-a3 

Alii j jij^a (j jLad of , Cf (j' 'C ' ^ CL=2 j j' 1 ' jIaIaj 

.(jl jJajall A_lLaC- dljA^. jpi jil[j 
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l—iJa^lLa (8) ^aijjJl t _ s 9 AX (_)> >«.a\l dlLjjl^a l—lj >A\ A-aj!/lll j-^aljVI C_]_j£i [JIILa 


_ (jLiJajS j ^a^C- 

.dlUlA. (3) jl^LaJ jl >>ij\\ Ai.1 jl ^Jl 

MOV CL , 3 
SAL AX, CL 

: Shift Right (SHR) J^SMj Qa*aH AaQVI 

SHR QJJ d_ kljj (jj Aj\\ A_^.ljl SHR |SJ-J 9J 9 

MSB <_s^ c ’'^ (jjj^ < — s ^ AjlAJl ^gk ji^a Aajflll JlaA) ^jj Destination,! 

. Cf J j (JJ-JJ <^-11 LSB (jjj-Sl <— ili AjliJl Aj*.lj) ^1 _j L>mj 

£jJa^j AjlA. (_ja A^ljVI AiLaC. «.l^}^l A^ljVI ^j-alji ** jibS 

Ay «a]| ~lo-v3 , b j (_J^juiA]l ^3 A A^.1 jVI dll^a 33c. 

SHR Destination, CL 

.SHL _>®V I aL*. ^ Ia£ (JjUJ! Jjb jjfbj 

LH® ill «. j_^Jl ^ ] 3 ~n Aaj ( 3 F j djj (_] j s m,a\l a da 

^ealj^j 

MOV DH, 8Ah 
MOV CL, 2 
SHR DH,CL 


:JaJl 

DH = 10001010 


<_J^_ula 1I dll_)j!d-a (jjHilA. jl3iLaJ A^ljVI 3*J 


DH = 00100010 = 22h 


dll i AjUJI dlLijla^a 

A^ljVI ^)-al jl AiEjSj 


‘ 1 ’ C 5 * cf cij^ 3 ' uj^j 

I Shift Arithmetic Right (SAR ) J^VI 


J Ixtd SHR j-a V I (J-aC. (jjiiij SAR J-Vl fjb 
.j-aVl di2j 3 *_j Ia jjjili V MSB ^5-Jc-Vl (jjjll 

_AiAj^a]| ^)-aVl Add 


SAR Destination , 1 

A-^ljVI dll^a 33C- £jJaj ^aJJ dll^all ^ya 33c. A^ljVI Ada. <^^3 jl 

A k jj» .all ^}-aVI Adbj QL <_J^-au-all ^3 t_J^iLa-a]l 

SAR Destination, CL 

■ CL'A.*^ A a.uiQ|| 

^_3 cdljj 2 33*Jl Aajjdall AlLaC. ^LaJ^ A^ljVI alAdli i b ^aJJ 

A ~y lilll (jl_3 A_i3^all ^Idc-bU Aj_ui1]Ij L-aS _A_i^.j^]l aJL^. 

J (3f <_]_j-a^a]l A <aj3 ^ j. JA jlII Aj^jLa 

Aa-mll jli (00000101)=5 Aa.ljVI AiLac. «.! jaJ Ale. AllaS 

.2 ^jll jAj (00000010) ^jll 

;djLuij (jjdj djLuib AauisJI 

(jjAj |al_3jVlj sjLkjLj ^alSjVI (_jaj A3^jij]| mni Aajoiill AlLaC. a.l^^.1 Aic- 
balu . SHR j-aVI >>il (j S,aj 0 jl_2u| (j jAj ^al_3jVI aJL^. i __ s — 3 /ajldj 
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Aalgill : ^LJl 


<d_l dl_lik SAR J-^Vl fl 


L-LSJ S^l—kjjU ^alijjVl 4-lLa. < __ s _3 


(jj^jll dili AiLaJl SjLmVI AiLa. (ji j£Ai^ ojImjjLi 

^_3 A -S illll £_jJaj 4 |»3j-ll LS - ^" 65143 A a i ua! ^ ■ ! ‘‘ A ^ 1 JvV I ^ 


:JA 


W Ijaa) 


.AX J=^ 




:J^l 

MOV 

AX, 65143 


MOV 

CL, 2 


SHR 

AX, CL 

:JA 

_] jia-m 

^ _15 ^jJl ^ AL 

jornll lit 



.j-Vi 


SAR AL,1 

:J^l 


L_l— ^sJ_lj 2 -^AjlILi AL cJ?’ dll lj!ia_m Am— m3 ^ *<» j aVI A 

3A-*Jl 11 A_ajjaLj -7.5 |»3j-ll LS - ^ A_a_mll l_iAj L_i^)£ii l—a£ A a. jllll 
Aaj AulUll »jj ‘ .all ^3 3Axl] Li^laj lilj .§ 3A*Jl ^ic. cJ 1 jj >■ *aVI 
J jmaaJ jjj-mjl] A^aljVI A jlmC. s-lj-a.1 Ajuj 111 10001 -15 AAnJI j)l 

.-8 A3*JI jA J 11111000 ^ jl! ^gJc. 

^j-llLaC- elj—a.V (j-l m-lllj jj\ mJ] A_a.l^jVI J-mljl ~DA3 ..'I jj ' 1 a^jmC. 

4 llmC. £.lj_a.l l_i3jl lilj Ailic.1 mam jl 2 >3 AjlII Ic. Aa—miillj L-l^) mall 


A_a.ljl A-llmC. £.l^)_a.l jim Ailic-l—mamj 2 -^AjtJl __)-jp 4IA&1 ^ If- C_J^)_ma]l 

IMUL, MUL j--aljVI ml (j_£mJ L-a£ AjU 1 mj3 (_£jj_m L-a£ ^ • a >J 

^a-Sj (jl LS - ^ - ^ A ‘ AalmC- <jj_a.V IDIV, DIV s_j J-^ 

.AaJjVI AjlmC. (jm LLajI J-aljVI eAA J /'•»’' 

:Obj^ >>lji 

Rotate Left (ROL) Qljj^l 

dllj A_il_aJl ^Aaj jl mill A_a.ljl A-llmC. e.l^a.1—1 jmaVI lAA 

^1_1 dl_3j]l (jm-ij ^-ij (jjj-ll ( — 4_iUJl i _ r i (jjj-ll 

AlmlS Aiiia. AjlS (_la_mml] j laiit jd_lj . (2F (_Sj-mamll ^.3 

A^Llj ^)Jt_maVI dllj 4-iLaJl dllj 4-ilAJl i" n-v 

jjjmall ^)mVI 

ROL Destination , 1 

ROL Destination , CL 

Rotate Right (ROR) 

4_a.ljVI (jl I AC. 1 <aj°i ROL J-aVI (jjiiLl j-mVI lAA 

(jj^jll dllj 4-iLiJl ^g3 . «aV I (jj^jll dl|j 4-iLaJl ^Aaj (jJmjll 

_2-°VI AA.1_1j . (Jj. m^mll (_3^>4J (_5-S 1 g » A j ^»J_1 <Al3^j]I (_jjiA 1 

] jAlLlm^ll ASw! 

ROR Destination , 1 
ROR Destination ,CL 
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y^ Ujijia y^' AiUJt <*daj ^jj ROR , ROL JJJ^Vl y^ *jl 

CF 

:J1» 

(1) ^3j]| ^jJc- (_£jidi dlliliJl .lie. L_ll >«-s\ ROL _>aVt ^OViml 

(Ja. uia]| A. ^ ill] I £jJa .BX y] - ^ 1. aaII dlLljl^A ^ns_' UJ^ BX 


MOV 

DX , 1 6D 

.Ax 

:JaJl 

L_alij]^U j| j£j]| AAc- 

XOR 

AX, AX 

AX ^ diLildll JJic. l-iLol^. ^li 

MOV 

CX,1 ; diLildJl 

OLC. 

Top : ROL 

BX, CX 

Qp A^.jli lAJ^jia ^^ill AjldJI 

JNC 

NEXT 


INC 

AX 


NEXT: DEC 

DX 


JNZ 

Top 



(RCL) Rotate through Carry Left yjjjj u'jjAll 

(J^-a^-aII jl—JJC-lj jl—uolil (jljjA^I 4 _i1aE- £.I^}^1_1 j^aVI lAA 

yjj-JJ <^-3 (jjj-ll dilj 4_ildJl £_da j ^sILj dlia. (_J^jola 1I (_j-a ^3^ 

dllj A jldJl ^_3 a] I dll j^H^a £_iJaj ~*i jj J^a^-aII 

_y^ii*_lA<a]| y£A^.I AdLlj _^)it >■ *aVI 

RCL Destination , 1 

RCL Destination , CL 

Rotate through carry Right RCR yjjjj U J * J^ u' 

(jljljdll (jl IdC- L-ajS RCL J—aC. y)«qi J J-aVI 1 lA aj-A: 

y)j a\I (JJ-Al J» >^iVI (jjj-ll dllj 4_ildJl ^jJaj ^J_l C-l j*s (jj aj\\ 


(jm n^ill AkLij dilj AildJl y]j^-a^ (JjjJJ £-dajj 

RCR 

Destination , 1 


RCR 

Destination ,CL 

:JA. 

Jj-S^aII (_ 3J-U dll—ljia^a d±jl£ j 

8 Ah fSjll y^A DH 

dlLjla^a dul£ |j| 

J)]-[ dlLljila-a La 3 


CL JauuoJI J CF=1 ^SjJl yr* 


^aVI Alijj A*_l (J^a^aII 

RCR DH, CL 





CF 

DH 


1 

10001010 

AplALVI <Ajk]l 

* 

11000101 

y) 1 a ill ^^jVI ojjAII A*j 

1 

01100010 

^jxa-Jl 4_ulii]| ojjAII A*j 

* 

10110001 

(j ia ill AjIIjII ojjAII A*j 
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(_ 5 j Luoj cJ ja^ aI I Blh cs& DH cJ > t M < a ^ cl iIj jI^q ^\ 

' ^ :JH> 

^ ‘ J J AL cJ?*’ ^aII ^g_3 o3j_^.^a 1I dLiUJl (_jjlSaj ^»^jii ^caLi^J O'® L . f'Sl 

cP^' c^> AL cJ^jolaII dlLjjla-a dulS lil ^Ua3 DL cJ^-ailaII ^3 A^_£li]I 

.bl J?— H ^ 00111011 ^ jl! ^ noiiioo 


(^s- 3 j-jSVI (jjj-ll ( — 1 ^ 4-iUJl £jlaj ^1 j d j-> SHL j-°VI ^IoAI jkj.il ^2i 

AiUJl ^3 L » l >.jj\ BdB ^)-aVI ^allAjjjol ^aJJ ajdUa U-Aaclj (JJOJ 

.dlj-a § 3.1c. A j\a» \ l oAA jl^-Slij BL (_)> >«a\I ^^3 dlli 


Reverse: 


MOV CX, 8 
SHL AL,1 
RCR BL,1 
Loop Reverse 
MOV AL , BL 


JUli *>J1 US 




4 -uU.luJlj Aulnll jVI Afrlola j Sf I j 3 

jl A u\ n ^Lijjl ^aJ-SJ 0 aIj_J AjllS A UjS jJjUlLuj l^A <^3 

^_3 ^al_3jVI A-C-Uia dUdSj A_^j] Jj_a A ) jojIljA 

.AaiUa]l ^3 jdc. 4_Jjuolljjd]l j Aljljii]l 

ijgjjji ^lijSn ju.jj -i 

^ j V 4_uljj]| ^LijjbU cJl—klVI 0Al_j^)J <^-3 
J-^ (jj-U Ui_i 2 k .Carriage Return (JUdVI ^UU (^-Ic. lo» > A\ U t5 -g-ul 
alj t cJLdil 3 V-jj o’ j 'O’ 4 Ajudiuo i yc. ojUc. cJAaUI 

.cJ^-ula ^^—3 dll jUJI e3_& ^ A^-ij (1 5 0) e^)Jal_ll! A Ajall ^^—11 

^_3 Aacjlajj ^Jjl 3 a] I A_^.j\ Cj-a (^Lij ^a3^} (Jldllj AlAjjl^jdll 

: bx cJ~y 1 aa]| 


Clear BX ( BX will hold Binary values ) 

Input a character ( ‘0’ OR ‘1’) 

While character < > CR DO 

Convert character to binary value 
Left shift BX 

Insert value into LSB of BX 
Input a character 
EndJWhile 

1 10 |»3 j }ll cJlUll aIU. ^3 AlA^jl_jdll 
Clear BX : BX = 0000 0000 0000 0000 

Input character ‘ 1 ’ , convert to 1 

Left shift BX: BX = 0000 0000 0000 0000 

Insert value into LSB of BX: BX = 0000 0000 0000 0001 

Input character ‘ 1 ’ , convert to 1 

Left shift BX: BX = 0000 0000 0000 0010 

Insert value into LSB of BX: BX = 0000 0000 0000 001 1 

Input character ‘0’ , convert to 0 

left shift BX : BX = 0000 0000 0000 01 10 

Insert value into LSB of BX 
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: ^LJl 


BX = 0000 0000 0000 0110 

110b cs* BX J?^' dAjj^ 
jij Ja ia ‘ 1 ’ J ’O’ ^ jl 4 ljljai]| 4 _pajjl^iJl (_j^ajiaj 

4_]la. ^£.2 LJlA-M 4_jl_i. (JjS Jaa aJJjoj Vjj Ajla. 16 (_£Ajl2j V dlULiJI 44c. 

. Ii£aj 4 _jl_i. i§ Jla. 4 l lil (jjUjLk (Jjij Aila. 17 JlA 4 l 

Clll 4 4 _jl_aJl ^^3 BX Ja_uLA]l ^3 4 jl_a. J)\ joul] BX J?- j. a^al] 4 _a.l jl JaC. ^aJ 

OR al 4 aJLuilj 4 _a.jliA]l 4 _jl_iJl <^-3 Ja. 4 -<dl ^aS^I Jl-^jj J* >^*»V I jj_jll 

4 —a.ljvll 4 -sj*h ^ 0 ^Sj-Jl LS - ^" L$ J J* jjjJl <— lb 4 _ 3 l_iJl (jl Oh j*\ 

Aaj 4 Jli ^Ulbj b OR 0 = b u' (W ^ 3 0 ^1 J 

(_g_A j» >^-iVI jjjJl Clll 4 4 _jl_iJl 4 _jja^a]| 4 <a j q \ I tt n.Xi QR j-aVI ^l 4 aJiml 
J ■v iti ^Jc. £-paa!i]| 4 it L 0 -al_j^Jl j-A fj 7 " lAA ^ 4 j. ^aJj <_J^.Aa]| ^aii^l 4 -oj 3 


S jal 


XOR 

BX, BX 


MOV 

AH, 1 


INT 

21h 

; 

While : 

CMP 

AL, ODh 


JE 

END While 


AND 

AL , Ofh 

; ^ 

SHL 

BX, 1 


OR 

BL, AL 

; BL 


INT 

21h 

; 

JMP 

While 



END While: 


(. i la. 


J 1 


)l_uul] 


U’JJ' 


,aJI 


4 aIaC- ..^1 joU 


jjjJl Clll 4 4 _jl_iJl <^.3 4 ■cijq\l J_k 4 l 
cJjaJl Sjiil 


I Binary Output ^lljVI grlj^j - 2 

4_ljljj]| ajjj>^a]| |a5jll ^Iji.] 4Jla. ^ 


dll_Jjia*A jl_£ia.l jsJJj . Jj.a^,a\l jjJJ <^1 jJ^VI jjjll L — 4jLaJl 4ja.ljl 
^1 j jq ..o (_5 jIjujJ dljl£ |jjj ‘1’ <— 4_cl_lL -jj 1 jjLoii dljl£ I ili jjjjJI 

^caIjoJI IajSj .'O’ 4 ' a Q*^ " 4 c.l_lia 

FOR 16 times Do 

Rotate left BX 
If CF = 1 then 

Output ‘1’ 

else 

Output ‘O’ 

end - if 
END_FOR 

l ' <\1 UU jj^AJ^ bS^jjj ^JaVi\I 4jlL ^laU jJl 
IHex input A^ll<-Jl ^lijSfl Jl^j - 3 

'A’ >9’ 'O’ (Ijbji-all jj-aJ 4 IkAxJI Jjlc. ^LujIAjuJI ^ISjVI 

L_Sjj_aJl (jl LiA (jiajliljuo laJ. miillj 4jl^j ^ (jLkJlVI ^^ *<*<*< 'f’ 

^ 0 _k ioC- 4_l_ujlhjjj ChUU. 4 (jAjtjj V dj^La.A^a]l jlj Jai3 4 4 1-v^^ll 

4 » ELaJI 4_aj^jia]l b “' a ~' ^ _A 4_i^ijolo^^ (_J-aC. 4_ajo^ a . ((J-v ‘ j. -^»a\l 4juoill 
4 _*jjL (Ja. uiaI] 4_a.ljVI 4_iLaC. jl |jLC- L-oj 3 4_uljj]| ^LSjVl (Jl— k^l ^^-3 


- Y4 - 


SUST 






If- 4 -n.j j_klc. 4_i_uolAjai]| 4_jl_iJl jV) aA_^l^j]l oj-aJI ^^-3 dll_^ljl 

^Jj LajSj _4_l3 jjoiC. 4_bojlAjai]l AjlAJl (Jl_k^V (jl^A tdllAj ^4_uljj CllULk 


Clear BX 
Input Hex character 
While character <> CR Do 


Convert character to Binary value 

Left shift BX 4 Times 

Insert value into lower 4 bits of BX 


input a character 


While 


End_ 

While 


XOR 

BX , 

BX 

MOV 

CL, 4 


MOV 

AH, 1 


INT 

21h 


CMP 

AL , 

Odh 

JE 

END 

While 


]^1 j La£ £AA^j]| 4 jlL (jjSLjj 


; <-S Jj' ' j2' 


CMP AL , 3 9h ; "^“ £-« UJ^ 

JG Letter ; 


. jjc. o jLjc. aA^jiA]! 

AND AL , 0 f h ; ^ J <-! 

JMP shift 


■ ( sja o jIjc. bA^jAa]! 


Letter : 
Shift : 


; BX 

OR 

INT 

JMP 

END While: 


Sub AL , 37h ; ^ 

SHL BX, CL 

(J-s >« a\I ^ AajaII J^.a! 

BL, AL ; sliULk £JjVI yi AajaII £jJa 

21h ; ' J^l 

While 


:hex Output pc- ^lijSn 

i jJaC. 4 _J_ujIAjjj Clll—jlA. 4 (_$) 4_uljj 4_jl_k 16 15-^ BX (J'S >«a\I J *i~S j 

lAA 4_c.LlLa]j 

4_j_ujIAjjj 4_jl_k ^a_j CllljLk ^}^.l 

4_iAjjl^jiJl ^A Ia£ dll^A 4 

For 4 times Do 

MOV BH to DL 


j X' > uj j \ * a-llaj j ^yuiC. 


A^U J jLoJl (_j-a Iaaj j_JiC. Aj-uoIAjoJI ^_3 


Shift DL 4 times to Right 
If DL < 10 then 

Convert to character in 0 9 


else 

Convert to character in A F 

end_if 


-4 


- A. - 


SUST 




ail 


Output character 
Rotate BX left 4 times 
END_For 

■4_ilLi]| 4 Llvdl dl_iLa*Jl *'j^k ^ 

a. 10101111 AND 10001011 b. 10110001 OR 01001001 

c. 01111100 XOR 11011010 d. Not 01011110 


y 

r 


4_lliiLa]l ^aljVl t _ s -& La -Y 

d|j 4_il_iJlj (jjj-ll <— lli ^^—3 ‘ ] ’ ^ Aj -I 

_ JJJJM (jjAl dlLiLiJl (_^L £-a BL (J~> >«<a\l 

^Sl_J £-a BX (_]> >«<a\l dlllj AiLiJl ^LajS (j -u£c. -JJ 

_ j ]■» l d (jj ^ dllLjlAJl 

■ Wordl J4*La]| d ja, j-all dULaJl 4 _aj 3 (jj£c- -]B 

I^V! LS* Test _>®Vl ^Akluil -V 

LS-^ iSj^ AX lil ji^all JJ-1J ^ '1’^jJl £-dj 

C5-^ DX Ja. >>i<a\l lil (JJ^f yd 'O’ <d jJl £_dj 

JJlC. 

jjlc. p)X (j^ SjLLVI ls * T’ £da j 

_C_l]Ljj 

t5-ic. L?j4iaj DX J > > »^ 1 (j^ 'k cij-if yr- 3 ‘1’ <d jJl £_dj . £ 

(_gj *Aj BL (_]> >.«<a\l (jLS lil (JjjUalJl 4_il_i. (J 3J-JJ y-3 ‘1’ (dj-Jl ^ >Aj 

T <=^' LS-^ iSj 1 ^ CS^' dllUUJl (_> ^jj 44c. Jte- 
(JJ-JJ 4_-aj3 dlJl£ J 11001011b cs-^ C5J^ AL J>^! l (jLS lil 

(_)j.a*t,a\l 
,lj (Jjl—Uli 

4_JU]I dlULaaJI 
_^4_lLaC- (_]£ AjjIjILVI 4 44^11 yyajlisl^ 

a. SHLAL,1 b. SHR AL , ^ 

c. ROL AL , CL ; if CL contains 2 d. ROR AL, CL ; if CL contains 3 

e. SAR AL,CL ; if CL contains 2 f. RCL AL, CL if CL contains 3 

g. RCR AL ,CL; if CL contains 3 

,(jl jJajS dlljAa. |s4c- LjajiiLa ^JLill __^<al_jVI _jl ^J-aVI <— U^l 

B5h <djll 4itL2a-a -I 
8 fSjll j\L cJ?*’ ‘ dllLjjia-a C_ljj2a “S- 1 
(J-s ^_3 4 ~s mil £_i2a jj 4 LS^ - 32142 ^3^11 4^ajua3 — _a, 

AX 

j-s. ^_s 4 -S. n 41 ^ 1 ^JJ 16 ^J- 51 -2145 |»3 j )]l 4^ajuo3 — J 

BX 


-£ 


I^J—A J-S Afljj ■' 3U j/^L cJ~5 dll lj!ia-a ^ 5 — ^ 1 a CF=1 


- At - 


SUST 






A., dig ill 


\ji% ?jki ^i j^ijVl jS j-Vl t_±i£S -n 
cs-SS ^ IJ-1I <*-3 10 (j-^ J-3' f-S J ^-Sc C5 J^=S AL (_]^ m,a\l tjUS |jj .Y 

_^>iaLL<Jl t a^pJl 

lJ jaJ A_LjaLL *a ASCII Aj£ll cs ic. dl J>*a*SI (jl£ IaI . Y 

;^VU ^ ^1 j^ljVl ji J-Vl sis - v 
i .'j,~'i aA f- 1 Sa jji-a 10D jJl ^_3 bL J > > ^S I (_j j_Sa . Y 

^lc Ia& A ^ j. A j ^»3 / . 's AAc ^Ic AL J~> ‘ (jl£ Ul . Y 

.(rOR _>°VI ^ aALoj ' ; Sac Luna ^ ah J > * » < qS I ^ (^) 

: £*lj^ 

^^—3 ^cxl_j^)j]l ^^j_aj a^p 2 l (_J1_AaV ~a-*G (J|jj_uaj ^^Jjj ^al L - 1 S£l - A 

A1]a Sjj (_^A.A a]| ( a^) ^ U 4_ijljj]| sj^j_i^a]l ^j-3 ASCII -SI A^j£J| Ac. I Jaj ^UJl ^Lajudll 

<JHa _ Aj£]I (jh ‘i’ aa*JI <Jc- <s y^"' t _ s AlII caLIaJ! aac 
TYPE A CHARACTER : A 

THE ASCII CODE OF A IN BINARY IS 01000001 
THE NUMBER OF 1 BITS IS 2 

^^_3 ^al_j^)j]| ^jJLj . t aj_^ (_J1 _AaV ^aAAi (_)Ijj_uaj ^^JL) j^)j <—l_J^I - H 

_<_JA.Aa]I t a jail jjoiC A_pjlAjoi]l ^3 ASCII -Si AcLiiaJ ^jUll ^Lajudll 

^g-lc Ja*_iJa]lj ( a^)_a. JUAaJ (»AjiJ ^AALola]I ^AJ-SJ ^ S-s. jl^)£li]l_J £cal_j^}i]l 

. JIAaV I ^ULa 

TYPE A CHARACTER : 7 

THE ASCII CODE OF 7 IN HEX IS : 37 

TYPE A CHARCTER : 

S ^ j_jAc ^^-ujIAjuj AAC JLAaV ^AALolaII (JIjjjjaJ ^a^j£j i - 6SI _ Y * 

(JAAaII |»a^}Sl Ac l jJaj ^)iajud]l ^3 ^a^jiL -VJ j. ^ aSl A^S dllilA. £ 

|a_3j^ ^^-a_ud-a ^J-jp 0 A ai3 (_]1_^aLj ^AAJLulaII ^al_3 IaI _A_ijlj!i]| o^)j. . ^a]| 

_^^pl 6j^ A ] jl ^ j aJI^juoJ ( ^jut ^jjjIAjuj 

TYPE A HEX NUMBER (0000 - FFFF) : xa 
ILLEGAL HEX DIGIT, TRY AGAIN ; 1ABC 
IN BIRARY IT IS 0001 1010101 1 1 100 

A-jlA. 15 ^j-a (JI-^aV ^AAJLolaII (Jl^jjdJ jajAJ ^ - ''SI 


A_lJJjlAjud]l ^_3 ^J-Sl AcLiiaJ ^}iajjd]l ^3 L 


IaI 


-11 

AA*J 


^ y uaC- 


jS " * " L?jl— V A-jlA. (_s-lc- iS (^0 JIA.aU ^AAIulaII ^als 

cSjUujj v 

_^^p.l cj^i (_)jl ~s ^a. wYt>i<a\l (Jl^judJ 0-aLj^}Jl ( " l" 

TYPE A BINARY NUMBER UB TO 16 DIGITS : 1 12 
ILLEGAL BINARY DIGIT , TRY AGAIN : 1 1 100001 
IN HEX IT IS El 


- AT - 


SUST 





§ t. (J^iaJ (jjjjljj ^jjAic. (_]L^^V ^A^JLolaII (JIjjjol) J ^alj^)J l u£i -12 

diULk 

^_3 ^Jl2i]| jJa_ud]l ^_3 ^ j * 4 c.jjJaj 0xl_3^}j]l ^a^JL) 

LiJa.il 4_uLi!i]l 

_(_£^}i.l tj^l |a3^}]l <_]L^jl L-llla ^ali-i Llai. ^a3j (_)L^jl_J ^aA^l x Jl^ll ^al3 |jl 

TYPE A BINARY NUMBER , UP TO 8 DIGITS : 11001010 

TYPE A BINARY NUMBER , UP TO 8 DIGITS : 10011100 

THE BINARY SUM IS 101100110 

Ojl_kil (jjAj jJuC- ^gjjilAui (JlAjV 0-alj^}J l £iSI - 13 

e oVi > M JI lU^I lij . JLA\ jUl ^^.3 (jjJAjtll j A^. * 4_C-LiiaJ 

Iki. 

4_lLaC. JIijAa yi-G J ^ j_9j _ oj-a 4_ljl_a^all 4_ll j_uj ^a-i_i 

(jUjajall 

4 'v j's. l ^-»\l 4 ■>- n*4l SjLkjl (jjAi 

TYPE A HEX NUMBER (0 - FFFF ) : 21AB 

TYPE A HEX NUMBER (0 - FFFF ) : FE03 

THE SUM IS 11FAE 

-Li-jJalL) ^ gVn 4-lJ-2ic- ^ lijl JL^jLj ^AaJLuiAll “14 

4_jj_kja*Jl 2lll_jl_aJl ^ j * 4_C-Liiaj i— iLj. aa. J ^a^jiLl . ^LiLa 

f 2 cs^' 

^1_S |jl _ j-xlc. 4_i_ujIAjuJ| 4jj l ^_ 3 ^gJUill jJa-udll ^3 LgJl^jl 

(jLk^U 

L5D^ &D'® 4 ]jl ra. 4j|^judJ 0>iLj^}j]l ^a^jiLi (9,0 U4^ V ^ Uai. ^a3j 

ENTER A DECIMAL DIGIT STRING : 1299843 
THE SUM OF THE DIGITS IN HEX IS : 0024 


- AT - 


SUST 




£jluJi J^ai 11 

ililf (jC- j 

The Stack and Introduction to Procedures 


<_)_-aC- t-\ jji dll jLnllj jjjjl jxJJ dl_3j-aJI ^jjdS-a]! ^ lafl^a ^alAdj—ujI ^j_i 

A jLaC. (^-3 4 U.'A'' , .'I jj aC- 4_Sj^)la JjLiLIjjj J j> I^A ^g3j 

S.«ll ^^.3 |ad £_daj 4_iii£ dUij Procedures Ajc-^ill ^c-aLi^ii] «.lAill 

^c-alO-4^1 plAj 4 iSlllSlxil l^3_) ^ ~ i ^—i pop, push mlj 4_La >j_ 3 Adi j 

<_JliLa ^LldajJ £-a 4_lC-^}ill 

4_La laa3 Adj t S^jia £^a <_J-al*j]l ^ali-lj S^)SIa]I ^3 (_£jl_d t a^Sj^a-a£ j p » j 

4_lLaC- ^g_3 j > .a. V- jdl Adi ^ali-lj (jjA^all 4_-a3 ^_3 ^)_a<ai*Jl Ail dal ^aJJ dua. 
LIFO (Last In <-lji J** 1 cJdAa 4AJ^)iaJ ci-a*J 4_il ^g. ’l» <aj 4_Jlj]| L- 1 *\ mil 

<_J^a*jj oj^ldll ^g_3 4_LLaLa .1 dJJ ^aj-Al (jl £|--®l— j^4 LS - ^ - c . 1 > J first out) 

_^aVl ~UA.*hnl j dllij AfijLjJl (J^jj^aall ^^3 l_i^)£j LaS 

STACK lOOh 

yjjl_ud]l Jllall _g-3 -jn. 1 ' Sdl ^ Li a ^ ^g_ll 55 ■' > S dl ,<daAa j ; dj dl i-v 

^Lk ypi d£a ^gJI JJ-^4 100h A^jall ^gJc- SP (JjA£a]I j-dj^ cSj-^J 

_4_*ua]l aAA ^waUd dll 4_i2 ^j 3 da j Aic. j 
:PUSH,PUSHF >>IjV1j p*3ldl ^ ftjia 
4Jii_lj^aj 4-aj3 cJld^V PUSH ^alAdLaol ^sll 

PUSH SOURCE 

^llLa _ 4-ild t6 S^^IaII ^3 £3_j-a jl jJh qAj> ^~> dl du^ 

PUSH AX 

4 j\<a» \l eAA ^gi ^llj 

2 4 ^ fa ' 5p jd^a 4-aj3 j^»l dl -J 

SS:SP j' yd S jSI ill ^ jdxull Aduii ^daj ,dj -2 

■ ' ^ J....'*'' V jdi^a-all dlLljid-a yjl 
jA 'AA a*i _(jjA^all ^^-3 (Jjjl—lJl (J-s >«<i dll—ljia^a ^3dl PUSHF 

lx. jj 4_lLa*Jl dflli (_Jj 3 100h <_gA Sp jd^a dll_lj!la-a d±il£ 

4da a 3 ^c_udiJ SP ‘ 4<dl dll i jid ^ t> 2 (*JJ PUSHF J-Vl diH 

^_LaS-a ^g_3 jjl_Llll y)~N. uia dll_lj!la-a Aduii (_J-aC- ^aJJ dlli dt_l OOFEh 

.OOFE ^IjVl (_^3£a]l 


:POP , POPF yn^l y>f 


A^-luil 


4,‘la.ji.^-aj POP ^p 1 ^^ 

POP Destination 


^44 (_P 


uaLdl 


t> 


duS i l^judl 


4_ild jl ^jp Idc-La ^ 4_ild t6 m»a SjLjc- dlia, 

;^U]| jadlj POP J-aVI iiilijPOPBX ^4-a Sj£l3]| ^ 
^3jjjud-a]l ^gJl SS:SP LP 1 dllljla. a ^jolI -J 


-Ao- 


SUST 




; ^jLJI all 


2 4-aJ3]l_j SP ^ui^A 4-aj3 aAljj -2 

_ j j3jl_ll]| Jl (jjA£-all jya 4 _aj 3 Jjl Aa-uU ^j3J POPF 

J-al*jj Ig-ji La£ jJjLn]! ^3 jjjj V (jjA^all £-a <Jjjdi]l j-aljl (jl 
j_-aVI V ^‘' *3 „dll_jU. § £--a J-^alxjj Vj 4_jl_^ Jj jaj dll j -pLLa £_-a 

^J-Sk J. ^3 JJC. ^gJUl 

Push AL ; ILLEGAL 

p L ' n. \ ilI i ; 1 j l .' H pi i ^ r q ) p[^Q|- Program p ^ | * N - 1 l .' ^11 ^c^aLj jj _] ' 4 al . a 2 1 1 
pi lAj pjjjj INT 21h AxiaLLall <dAj pL-v‘l . .'1 Aic. jllLa3 4 _LqC- £.IaV (jjA^-all 
s j-a Lgx-L^jlLail j ■' 'N . <j& <■ " AA -k l ,'^11 4 alA-t ^11 pjill (jj jiLL (_];» Anil 

V ^^JldlLjj aAjJtJlj 4» laULaJI #,|Aj JaC- jya Aic- (_£jA.I 

/‘hN-y "'^ll ^ did d'l jijil'l j pAkluLA]! jjIjj 


ICH' 


lAlaJl 


‘"LLjWP JULs 


Jjl ^Jh 1 g hjdi pjj 4-al3 jA.1 (jl (^Jc. Adxj (_pi.^<a\l JaC- Aljinj jV 
0 £ljJil ^jiL JllLa £.J^Jl lA& ^^3 p j'a'i j. ^ LIFO l-fri^-t *' p 44 * u 4-al3 

4_La^Jl 4 t-d jJaJ ^jJl_!l]l jia_iad]l ^3 ^ipaljjjl ^jiL) .^dLLa]l 4_^.j] ^ya 4_1a^. 

; ja'nU JljLa 4 \ , Ar- Ajj . ,aj 

? this is a test 
tset a si siht 


|^A 4_pajjljAJlj 

Display *?’ 

Initialize count to 0 
Read a character 

While Character is not a Carriage return Do 
push character onto the stack 
increment counter 
Read a character 
EndJWhile 
Go to New line 
For count times Do 

Pop a character from the stack 
Display it 
End_For 

p_j 4 Lyll ( i j j -n 33 aJ lal a'dNl (' ^ Jy ijdl pQ-kA mj 

^_3 aAj_^.jdl C_Sjj_aJl 3dc- (jj-^J while Aiila. jy-a 3au l^JlA.3l 

s3^j_^.^-a L^JlA.3l 4 J* lL 9^L5 CX Jau-4kl' 

jy-a tiSjj t (_Jl_^3l A3 4_j| ^ya 0-alj^}j]| A^llL iAUa Aau 

ja ' ^ yLuLi V ex u' 


.MODEL SMALL 

.STACK 10 OH 

.CODE 

MAIN PROC 


; display user prompt 
MOV AH , 2 
MOV DL , ' ?' 

INT 2 1H 

; initialize character count 
XOR CX , CX 


-AV 


SUST 



; ^jLJI all 



; read 

character 


MOV 

AH , 1 


INT 

2 1H 


;while character is not a carriage return do 

WHILE : 


CMP 

AL , ODH 


JE 

END WHILE 


PUSH 

AX 


INC 

CX 


INT 

2 1H 


JMP 

WHILE 

END WHILE: 


MOV 

AH , 2 


MOV 

DL , ODH 


INT 

2 1H 


MOV 

DL , OAH 


INT 

2 1H 


JCXZ 

EXIT 

TOP: 


POP 

DX 


INT 

2 1H 


LOOP 

TOP 

EXIT: 

MOV 

AH , 4CH 


INT 

2 1H 

MAIN 

ENDP 


END 

MAIN 



: PROCEDURES 

4 r - <Q ( _ S -JI ^al_j^)j]| ma!i ^aJ_) l ^-La oj_ij£j| CllliJljj £ca1_3^)J| A_jIj£ 0 V- 
AjC- jill odA <_JaC- LglLljS A_ic-^)i]| 

0.11 -»■ Cl)l_^.^p»^a 1 o. lj. 1 *n. ^ A aiLoj dl^lAl ^ 1 gj A_lij_iad<a ol ^ jN 

Lg^allAJLijjl olLc-l dll-lSj l^JLa*J_uj| (_J^_uoJ ^JLjILjj A^_iJaljj 

_1sij Loj3 La£ 

0-al^}j]| i^y a ^f~-j^ ^ <1 £jola 1I ~ A > aillb llJJ 0 aI^}j]| AjIjS AjL^jla (jli 

0^)1 n-vl^j jAa ^g_ic« LfrLa J£ A_jIjSj o^)jjt j. ^a]' oAA £jjjj ^aJ o^ut j. .all 

^jJaatj] o^ULj^a]l 0-al^}Jl odA ^aJJ tilli A*Jj 

(JjA.0 11 4 Iiq'i j jN ' J-&J yj joUJ^)]| ^al_j^}j]| _j_A o^ut j^alt ^t-alj_j]| ol_A A_^.l 
ojjAj 1 g l<a <_J£ ^aj£j L5^^J cSJ^VI A_JC.^)i]| 0<al^)Jl C’IaIj ojjAj ^aj£jj 

dlli AJU. ^.Sj _4 j\ r_ Vi . J j ^Uj ^ill £cxlj^}j]l oA^*Jl_J oLgHiVI 1*J 

oIjjJIj olAill A_iLac. (jj-^-i High Level Programming Languages ci j? 1 

CALL r ' f ~- 1 '*' 1 aV I j-al ■A jl^i^ i-laj A_*J ^_3 0^j_ia]| (_jc- A_iiA^a 

_A_P jill ^j^al^j]! £a (_J-oIjlj]I Aic- La£ RET ^<al 

I Procedure Declaration Ajfrjiil gu>ljAil if- gc^a^l 
j^ill ^Ic. 0 aU^)j]I (jc. ^aJJ 

Name PROC type 

; Body of the procedure 
RET 

Name ENDP 


-AV- 


SUST 




! £lLw»Jl ,J-y 2 jdl 


ddijj LS J Operand <J-^°l-*-' a j-A type J «■! J— ^Vl j_A Name d ' 1 

t> fA) jal' Jl u' J 3 ^ NEAR FAR J NEAR U .-"* ' .- u ^ 

^_LaS-a jp a J _1 ^^.C-jill 0 Al_ijjll £.|di jl ^ i»A PAR L-< ®l ^ )Vq.a\l (jjid (J-U .3 
^-j_ill j^a ^^g-C-jill 0 Al_ijjll (jl jdljlal J _1 ^di 4 -jliil J_J J lijj _L_Lllda 

.NEAR 

(_ 5 lSl Jl Jl eJ j*ll j ^ jail Jl «■ Jl Jl (Return ) RET J-»VI 

SJj*ll ret j-aVI A. 'A*' , d J pj-SJ (jl UAJ ^-C-J ^J_ijl (Jj . AjIc-ALujIj Jl 

<J edit liA Jlj ((^-uiJJjll ^J-ijfll l"^ ) Sjl-C-ALul Jj (J ill ^Jjjjll Jl 

-C 5 c. jail ^caUjjII (J 4 Ia-n jA .1 


Ajfrjill gL*IJI Qjj JL^jVI 

jlj 4_lll dd-s.. 1 ' .all JjaLojI 4_liHd 4_1 (jl ^^C-J ^yaLijJ (J ( Jc. L_L^J 

Cll^lA..V.^ll jl_£ lil 4_ildj JS <jdll £ij_i Jl ^Jl A adlill aJil_c.U ^aj_aj 

(_Jl_j^ajVI L§ajjia j-C. J-l jldall . ^ll al-lll ml jlxJ jjju^a dlj jdall j 

j J d 'I -n. jA .all j| i"Nv A aII JA£- jl_£ lil 1 a! 4 a\'A dl 4 _ic.jall ^JjJl jjj 

Ajltill (_]j x <aall ^3 1 a j, dal i -a all I n (JjA.1 jjjL al^H i d ( J| jlaJaj 


Ajfrjill gnaljl <jA$4 

4_1 (JalUl (j_£ijlill 4 iLajtJ J-iall (_g_C- jill ^J—ijllI 4 _iIj 1 j^a g.1 JiVI daiJ L-Laj 
lil jill ^Jjjjll liA ^alAlluil (j^»Ad (J I 4 lajoi I jjj dl3j J ^3 J >>ij Jia. 

; Jc. (jjjjjll (Juadj dlli dl jl 

jail ^jJ-ijjll L^J ^aji J Jill 4 iliajl ^Ull -1 

jail ^c-a\_j jill AalU ^ll dil)lA.AAll u_Lij*j L^j 3 Jj ;di^likdaJl -2 

^^C-jill Jjll 4 all A ^11 cl ll -v jA ^\l (__ajjat!i 1 §j 3 Jj [dil A jA _3 

^ajAl (Jlllj (d l 3 a.j (jl ^ 4 _lC-jall 0 -aljjll Jj ‘**<1 A W u 

IdA 

_L^alAHojLl jail ^c-aljjjll 

:RET , CALL J 4 >VI 


DIRECT jdiJ t 5 -ljVI jj»J ^ CALL 




■VI 


^aJ-J 0 -qLJ^)J 


iLj ij «. I dil 


JU1I jpdll ^Aj 

CALL name 

f. I dill 4_iilHl 4jt_i_i^allj _ojldi C - 'j Hawaii ^-C-jill ^c-al j jaII ^a_uil j_A name d - 1 < - v 

o jjj-iall Jc. ^jA j Indirect jdlia jJI 
CALL address_expression 

jl j_ic- (J j-=aj c^dll jji-uill jl J > t H - al l Jddi CALL address - expression d"' j*\ 

_odajj t—ljlia-all jail 0 -al_ijjll 
JVI Jj (_ s 4^ j3 ^aLijJ «.ld dc. 


-AA- 


SUST 




; ^jLJI all 


c 1 ^-juJ 


^Ull jxVI jAj jdLall ^ Return address j'jd- jO^ (AJ "I 

e'-^W ^alj jJl CALL j*bU 

(J'N >«.a\l <^3 ^^^C-jill ^jjjJl ^3 jal Jjl A_^.lj] jljic. £jJaj ^d -2 

jail 0-aljjjll tillj ^ jiill ^»JJ ^Ulbj jp dll xuladill 

jlj_AC. 3dl ^^Jl (_5-3 jJ dua. RET J-aVI ^Akiaii ^^C-jS 0 aUjj (jl j-a 'dj*ilj 

o3j_*Jl 11 (jJj_i l dl xuLdlll ^J-v uix ^j—3 A* djj jjiA ^all j-^ 0 ^ j-^jll 

jdU ^als (jill ^aLijjll 
RET Pop_value » jj^all jl j^jj 

{Z-i jl ls-^° j^ Pop_value = N dul£ Id] .(J jldLl <_Ulx>a Pop_value 

__ j-j*3^ail AjsI j.aI n -Bytes —— .c- 

ALj a . E jj'y j <a L_]jjJa S— iLt ilSl 4_l3 ^JJ ^C- jS ^j-jjj] JllLa LiA ^jJajiuj 

-j ^Jllll jdll t_ljjJall 4_LajjljA. jVlj £A^Jl A AaC. A. 'A*' . d j 

Product = 0 
Repeat 

If LSB of B is 1 then 

Product = Product + A 

Endjf 
Shift left A 
Shift right B 
until B = 0 

(jl d-j ^ajjljaJl B = llOlbj A = 111b jl Jfi&l ‘SpOj'j^' Aj*jUa1j 

product = 0 


since LSB of B is 1 , 

product = 0 + 1 1 lb = 1 1 lb 

shift left A: 

A = 1110b 

shift right B : 
since LSB of B is 0 ; 

B = 110b 

shift left A : 

A=1 1100b 

shift right B : 

B = lib 

since LSB of B is 1 ; 

product = 1 1 lb + 1 1 100b = 10001 lb 

shift left A : 

A = 111000b 

shift right B : 

B =lb 

since LSB of B is 1 , 

product = 10001 lb + 1 1 1000b = 101 101 lb 

shift left A : 

A = 1110000 

shift right B : 
since LSB of B is 0 , 

B = 0 

return Product = 1011011b = 91d 

;^Ujj| ^-L 

.MODEL SMALL 

.STACK 10 OH 

.CODE 

MAIN PROC 

CALL 

MULTIPLY 

MOV 

AH, 4CH 

INT 

MAIN ENDP 

MULTIPLY PROC 

2 1H 

PUSH 

AX 

PUSH 

BX 


-A3- 


SUST 



; ^jLJI all 



XOR 

DX , DX 

REPEAT: 


TEST 

BX , 1 


JZ 

END 


ADD 

DX , AX 

END IF: 


SHL 

AX , 1 


SHR 

BX , 1 


JNZ 

REPEAT 


POP 

BX 


POP 

AX 

MULTIPLY 

RET 

ENDP 


END 

MAIN 



i—il ud^. aj- ij BX J AX >n^\l 3 d^dA-all JUsIjujLj ^_j-S-i ^ ^A 

uia]| J 'A j jjLjJajall ClljU aJ l_ilidj .DX cJt>- uia]| ^j_ 3 C_lj_iJall 

.FFh i> JaS J J^. BX J AX 
^_3 l^alAklLaiLj ~j«j xjj dhl-v (jj j ad 0 aU^)J (_£l Idle Iaii 

pj-j <_]--aC. »1 g*nl Aju ^_j PUSH (1f° A.C. ja-\a ^aleVhulj (jdS.all 

l <0J3 cilij pop civ® ^ r - J ^ <Q ^IaAjjoiLj -j.v'A.nll 4 ^ vVa\l ^jij]| ^-La.jdjdl 

J -lulj ^L_J V ^ Ha. liLJjij l ^-a3 A a. Clill ^L_a.jLi ^j_Li 111! d!lla mdl Idc. 

|_jA AiC.^)i]l ^cd^lU ^L*Jl (_]£joJ| (jla ^g. 1 ‘ <a V I d^/la_uddl 

NAME PROC 

Push AX 
Push BX 

: *1 jaVI J-'jVl 

Pop BX 
Pop AX 
RET 

NAME ENDP 


100H .STACK jA yi ^yjd '\' -1 

£cxl_j^}Jl A dAli A :Iaj IjJ 5p y)jiA S^\l j_Aj^a dll Ijlia-a t _ s — A 1 a -I 

VojjALlo 

4 -s. . >»jj /'\1 aJill ^^Ic. (_$ ^lia-li 4 _JLj]| d^Xa-uidl (jl (_jdjdl -C_l 

AX = 1234h . BX = 5678h . CX = 9ABCh . and SP=100h 
* >?JI d^ du SP , CX , BX , AX d!d>^udl dbjla^ ^daj 

£cdj^)A]l 


PUSH 

AX 

PUSH 

BX 

XCHG 

AX , CX 

POP 

CX 

PUSH 

AX 

POP 

BX 


( jo . ^-» <_]-A y)diA^a]| jdj^a Cl '1 tjK ^ y)jiA S-all ^JlLaj LaAic. -3 

.SP=0) 

Icdaj V SP j-v m-aU i'iKi i l' Icda ,y)jiA S^ll ^_2 aA-lAa. 4_dS ^dj 

U^J 


-a <- 


SUST 




; ^jLJI all 


diA^. j (ji 

«. j^Jl 4_j 0 aU^)J (jl (_^ajl3l -4 

CALL PR0C1 
MOV AX , BX 

: j' <_L= 'j2al 

08FD:0203 iJ ^ MOV AX.BX j*Vl -1 

08FD:300h j' ^ Near i> PROC1 ^ -4 J 

SP = OlOAh AajaII o^ALall ^>a lSjL=S -£ 

J-^4* CALLPROC1 J-^VI A-iili Aj*j SP , IP j jW .iiix l l LLljjl^a (_g-A La 

is* 

_(_jjAS 4I 4-aA ^A oA^^.^all 4 4S1I 

i^VI Jsl ,ajij L_±i£i -5 

UJ^ AX J >-^4 I ^-3 (_jjA_S 4I 4 aA <^-3 aAj_^.^all A al£ll £_jJaj -I 

jjj’V 

. (__pjAS4l 1 " '' A 

j -niu (jjA_J CX (_]?■ m4l ^g-3 (jjA_S<all ^^-3 4_uLi]| 4 aiSlI £_jJaj -C_J 

dll jjHa. ^ 

. (_^jjAS4I 

441511 4 4S1I £-a (jjAS-all ^A (^jVl 4 4S11 dlLjia-a (_]IAjJjujI - _^. 

AjA^Jj aAA^-a 4_lLaC- ^JjJajll (_)j:IjAVI ^sIaALjujI (jS,a j 4_l^}±iJl CjVaIjlaII ^3 - "1 

L-ll ur^Jl dlljjljl 

_ JIAaVI ^tlLa t _ s -lc- la* j. >»!' J 4lAl_*-all ^ j "' J ‘( ) { } [ ] ‘ (_)Jil_$3VI ^AALaai Clll^ 

aSUII 

(JjjjA ^jA.1 (Jjili jp a (jjjA (JS (jjfLl (jl i— Li_J (jjoIjiVI Aj^.j 4-au-a j>> i 

4 -N.*^ 

4 -v i-v , 4_llLi]| 4jAU-all LllLaS 

(A + {B-(D-E) + [A + B] }) 

4 -v j -v . ^ jjc. 44U1I 4JaU^]I LaAu 

^ ( A + { B-C]) 

_jl >>i ill j)-a 4 JaU^ 1I S«.l^)ij Clu^. ^IaAjjujLj 4JaU^ 1I (j-a A£Li]l (j^aj 

LalS j 

(j^lc-l (_jj^jA ^jA (_)j^jall jlS IaI _(_jjAS4I ^A 4JU.aI AjAa. (_jj^jA LiA^.j 

£-a 4JiijULa 

o^l^ill <_Jj>^al^j £-^ill (jaA j jj-a LilS IaIa 4_La 4^.I^)A.J A*J (jjAS-all ^3 (_jjj j3 ^)A.I 

U^J ^ '\lj 

(_)j:lj3Vl l£ ^ l\l 4jl^-ill ^3 .UaA. 4lAl*-a]l (jl LUa ^_jjll (J-aii (j-a 

^jjjAS-all j>-a 

jjc. 4lAL*-all (j_j^j (_jjAS 4I ^A (jj| jAl LILIA alllla IaI j 4-\i-\l^ 4lAL*-a]l (j_j^j 

,4-St-paj^a 

(_)j:IjAVI (j-a 4 jD1j 1I ^l^iVI ^AL*-a ac.ljAl ^ajAl 0 aL^)J L. iiSl 

^J-aJjoiJ /oj^SAaII 


-“U- 


SUST 




; ^jLJI all 


Lia. LlaA. <_]L^.jLj j, a,a]l jl Ald*-a]l ^ ^lll (JlA-iVI 0<aLj^)Jl 


_LlaA, (jlj j, ^jl li-vl j aIL^JI ei& ^3 0^alj^}j]| 

yy VTV ^Jl ^ (_j^a (_5 ^a]I ^3 AijI^joiC. ^aliiji Alljli] Alltj]| AL^Ul - V 

.{&. J cs4 ^1 - 

,aA=J j AilA. jLoljI] ^Sjll A^.1 jl_j |»3 - 

_La^J XOR cW- ^ © j ^ £ (jjljLiJLj jQ j. ^ |»3j AiLiJl (JajjjuoI - 

_ ^ 0 AjldJl ^3 jo l ^-» |a3^}ll |»3 - 

|Ai]lj]| AjUi^ t_l^iLa-all 

^ AjjjaJL ^ajLj ^AkluiAll QA ^pljj ^3j Ijaj jAj READ - I 

BX (JaualAll 

oJilc-U BX c_s^ j&j RANDOM <^D^] - S- 1 

oj_j£Aa]I Alo L_1 


UA 


^3 BX CliLjj'i^ <a Ac-LiLaj ^jjLi j&j WRITE 




READ ^ ^ ‘?’ * iH jl ‘'V I Aa^lc. Ac.l_llaJ 0-alj^)J L_u£i 

eld ^ ^l^d*Jl ^Sjll l-iLuo^J random eljV^ ^ 65-ij^ 

write 

A^.l^j]l ^LajuJl ^9 Ja^S ^aliijl £ Ac-LlLa ^aJJ dua-J ^_il jjJuC. ^ * * Ac-Lllaj 

(jJJ cJj^aa!! dAc-IjS £ 


-3T- 


SUST 




<>&) iMJi 

A A* j ja) jj 

Multiplication and Division Instructions 


4jilic.ldxaj ^3jJl CS^" 4 .ai.«qll j t_ljjJa]l 4_lLaC- 4iLlLai]| <_g3 Lillj 

iJajHj >n (_) L^a\l |.}_A ^_3 .a-lllj _jl uuU j_-aljl ^al.W'i Jii 


JjA-ul AlaJI j_iC- jljLC -1 ^g, 1 c. j i )j_djl dll jLaaJ r ,j _2 j ; dl—lLajJl 

Sjl—kjj] (jjd ^LiijVI 4 _ll_a. L^-La Sjl— uoU L_]j_d]| dl—lLaC. <■ '« lid 

LaAA^.1 4 ^ , nail j L_JjjJa]l ^aljl LllJ ^gJLilllj 4-<uuda]| dLlLaC. 

£-A (_) <al Ail] jj^a (LILiA OjLdl (jjd ejLoLl ^alSj]/l] 

.4_ilA. 15 ^alSji £-a dLilA. 8 

^sliijVI (_]Ld^V Ig-alAdLoil j&> 4-ajAflllj t_l^)jJa]| ^aljl dLalAdLojI A^.1 

.1 la. »al^)J o«.li£ (_j-a Aljj La-a 4-ljjdJl ^3 

MUL&IMUL 

(jjdl t_lj_iJa]lj ojl—Lilj L-l^-dll (jJ-J 4 _ 3 ^)ili]Ll t—l^—iJall dl—lLaC. 4 dLLa l.i_±i 

11111111 J 10000000 U^jJ' <-W^ C5^ s JA' 

ojl_kjl (jjd 4 _llLa-a ^aLSjVI (_ji j-& ^ juaflUll . (jjdj-l] ^j.] j < j. aSJ liA 1 *< jAli 

^jLjJI ^y^\\ 255 <4A' gr-3 128 <AA M. t_ij_lka]| jLi ^JUAj 

(jl 3 a^)l LiL ^ 1—3 J (j-C. ajl JC. (jl J-A J 7 l_Joiil]| 1 al .32644 

4 -yjn ^g-Aj 128 4 ^jli'l j jdll _1 ^jJl ^^-3 -128 ^J-]' t— ijda J-A L_ljUo«a\l 

.(32640) <_]jVI jJjudiJl l g j\c- 4 -yj'nll (jC- LaLall 4^1ida 

(j jAj ^alij!^] LJjjJall dULaC- (jC- t Llikj SjLuoLl ^laj!>U l_jjjd]l dULaC- jV 
(jjd ^al_3j^ll t_l^)_iJa]l dl—lLaC- ^g_3 aJldj. uJ |(jJ j )--al ~1^4.3 . .4 ^j_l SjLdl 

f lijLU l_i jdll dULac. ^_gi ^4d ^Li]! j .MUL (Multiply) _>°VI jA j a jLlj 
(jjd jJ aj j-dll A -liaaj j^al jL'l oAA ^ jii .IMUL (Integer Multiply) jA j a jLlL 
jl 4_ljljj 4jld Jg L_ljjJa]l <_}j^aL^. ^jj^A 4_ljljj dlild g 

.4_uUj 4_ild 32 cJj? ^*) AJj-jdll (_]_a<aL^. (jj-Sj] 4_LLij 4_ild Jg (J j laj (jj j 

■ LS^ 4-al*Jl 4jt_L^a]lj 

MUL Source 

& IMUL Source 

g (_]j Jaj (»l-3jl lx _j-aljVl oAA a <_J-aLLil] (jLi^jj . .^ liLlliA 

4 jld t 6 4 ic- ULIaIIj dlild 

Byte Form <— jLJI^ g Jj^aj ^alSji ^l. vVLu l 
^g _3 Jj_^.^a]| (^g— 3 AL (_1> *4 a 1I 3 Jj_^.^a]l t— 1 ^) > A ^J_l d j-N 

^^a_juia bj^IaJI ^g_3 (_]> >H«a dLljia^a La] _jAj Source jd^a-all 

.AX ^ (UiLk 16 4-y jTi\l (jj^ydi ^ll .^dljljJ ^al. , A*L>iLl 

Word form 16 ^llj) ^IdaLL^l 

|»3^l (_j3 AX |»3^l LL aj^jj^a]l e^A 

^lo-v3 jqjlj ^^a_ui<j j_lC-^ e^SlLJl ^g_3 ^_3^a jl (_J^_uLa L^al _$-Aj jdaall ^g_3 

AX C^J-=S 4 -u^ AX , DX <£* (44Lk 32 ) Ldill (jjj^Li ^L .(daljj 





1<~- o^Lc. 4 a-lilll (_£j_I*Jl i a L^aill t5 _lc. DX J 


JUdil l 




{ (j jLlSI (. daill ; b 'qn'l >. ddll } ,DX:AX Sjjj^I 

^alAkj ujI Jl ic. A n .mil (jj aj ^ 1c. (J > ' A ^1 3jVI L_1J kJa A La. ^ 3 

.IMUL, MULjJJ^Vt 

fjj j*ijte <jjteJi jjj 

SL, ZF, AF, PF (JjL^' ^ja (_J£ t_ljjJa]l ^}<aljl_J jjljj V 

: cf/of 

MUL JA»V1 4JU (jh f\ 

A-Njnll (ja ud^ij]| (jl£ LI (CF/OF = 0) (o) 4-ojall JjjLJl ^aLi 

.iilL dd-l ^aJ LI (1) 4-ojk]| JjjLnJl Aaijj jda (_£jLail 

IMUL J^Sfl fl-la^-l 4jla (Ji /lj 

(j-c- SjLac. jJfc (_jjJ*-SI <. a x.Ai\l LI (CF/OF = 0) 0 4-aj£]l <jj-iJl LaL 

u_fl_i-£aj]l dl_il_a. <ji Sign Extension u_a^aj]l S jLiV JlALal 

aAAjj mil ( Lj^aill ^a MSB ojl—kiVI 4_il_a. (_5 jLujj (_£^l*Jl 

.^te (J LI (CF/OF = 1) (1) 

4_a_m]l dJl£ LI (l) A ajs]I daAj CF/OF (Jjjl—^l (ji Aj mllL 

(jj j AJLa. ^3 AL) Ja33 ^AiuJl t flj^aill ^3 Lg_ll^a4 0^®-J Vj ejJJ^ 

^JUbj _( 4 _Lk 16 Jj-iaJ (jJ -^3 j L_l j-da LJd <_ 5— 3 AX J <— ll-j^a- 8 Jj-^f 

_(_£ ( a, dll ^3 A -n. m ill LS^~? cLldi]! LAaj 


■Ailai 


dll iLaC. kJajll A liuaVl ^j^-» aj ujLj ui £.j_aJl ld& ^-1 3 

_A a Vi 4. ^11 i i ^dall 

BX = ffffh , AX = 1 tel /l 


CF/OF 

DX 

AX 


4 ->. Mill 

j-Vl 


jjoiaJlj 

% 

0000 

ffff 

OOOOffff 

65535 

MUL BX 

0 

ffff 

Ffff 

Ffffffff 

-1 

IMUL 

BX 


BX = ffffh, AX=ffffh tel !l 


CL/OL 

DX 

AX 

4 ^ Milt 

4 ->. Mill 

j-Vl 

(j^ 

(l5D^) 

1 

LLLE 

... 1 

LLLEOOOl 

4294836225 

MUL BX 

0 

0000 

0001 

00000001 

1 

IMUL 

BX 


AX = Offfh '^1 /3 


CL/OL 

DX 

AX 

ILll.IlL!^ 4 Mill 

4 Mill 

j*Vi 







-3o- 


SUST 





j * Ijl ; i J - /9 





(j^C. 

(l SJ^) 


1 

OOff 

Eool 

OOff E001 

16769025 

MUL AX 

1 

OOff 

E001 

OOffEOOl 

16769025 

IMUL 

AX 


CX = ffffh , AX = OlOOh ^ /4 


CF/OF 

DX 

AX 



j*Vl 

(jLx- 


1 

OOFF 

FF00 

00FFFF00 

16776960 

MUL CX 

0 

FFFF 

FF00 

FFFFFF00 

-256 

IMUL 

CX 


;l_ j^lji Lf lC’ <* ■•; lj' 

A_Jlj]| aJ^IjlaII C_jLui^. Ljj ji |j| ^l!Lo2 A aV'-v ^ CL^Ajua C_ll_ui^. /] 

A = 5xA-12xB 

(jljJajS ClljA^, ^a^C- ^a_jiij 


MOV 

AX, 5 

; AX = 5 

IMUL 

A 

; AX = 5 *A 

MOV 

A , AX ; 

A = 5 *A 

MOV 

AX, 12 ; 

AX = 12 

IMUL 

B 

; AX = 12 x B 

SUB 

A ,AX 

; A = 5xA-12xB 


JJx. i ' j j ■ A ^ (_jL> ha / 2 

*' »VI FACTORIAL PROCEDURE *' J^j e-jjlioJl 

^^—3 N j^a]' -V^ a-11 iLi ; ( N ) L . ' 7 J)* 1 J.LC- (_^V N! ■'*'*■ j 

^jlc- ) .AX (J~> *«-Q^ (_j-3 N t—ij aJiLc-U ^aj-SJj CX <J> 

^(jLiJajS CljjA^, 

\jk JdxJl LJjj^ixa uLjxj 

if N =1 Then N ! = 1 ~ 

if N > 1 Then N ! = N x (N - 1) x (N - 2) x x 2 x 1 

A-JU1I A_lo j ^alLj 

PRODUCT = 1 
Term = N 
For N Times Do 

product = product * term 
Term - Term -1 
END_For 

;aJU]| ajj>^i\l 

FACTORIAL PROC 

; Computes N1 
MOV AX, 1 
Top: Mul CX 

Loop Top 
RET 

FACTORIAL ENDP 

(_gA jLL V dld-C-VI L-lj^—iJa-a L_ll i aa . J |a_jJL) ^ ^ (j ^ -la-a.V 

_(jLjaja]l CliVLa. V Lift 65535 ' U'D ‘ A 


-WI- 


SEST 





















j * Ijl ; 


DIV , IDIV >><jj 

a (_]^aLxj]l Aic. ( a liA 2 4 -xi >AH dl—lLoC- (jLs C_l^)_iJa]l dll AaC. 4 _Il_^ Ld 

^Akjjoij lillj OjLkjj] (j jAj 4 -lLa. l * ic. SjLkjjU 

DIV (Divide) _>»Vl S jLi] jjd ^ 13 jV' aIU 
IDIV (Integer Divide) >« V i I & jl^L ^ 

I 4 » u ^-»\l j 

DIV Source 
IDIV Source 

^jLjj ^g _3 4 a m'qll Je. 4 -<uuda]| 4 _lLoC- pl^}^ Aic. 

^3 4 -ajuaall 4_lLaC- 

g (Jj. laj i’jji jliikj 1_*' ! 4 ^ , p<a\l 4 iLr. A. 'A 5 ml A AC. ^jj - ' j j - LliJi] 

Ld 4 -jld t 6 (J^iaJ ^I 3 jl dUld 

Byte form dUld 8 ^l oVu t i l 

cr^ AX <_)> >«.all ^^—3 |» 3 j_ll 4 -a_ui 3 a j j i.-'ill eUt ^^—3 

^l—Jj AL (J> m<all (d L-J A) 4 ^a_juaill ^jl_d (jjj-dj ^ 2 -Jj 

.ah (-J?* >«<all (_j -3 (d LJ A) 4 -ajuoa]| 

Word form 16 fliji fl-ldld 

cr^) DX , AX u k> ^ ^_3 ^S^Jl dajai 3 e 3 A ^3 

i dil l <4*. AX J < ■ diil l 4 j DX DX :AX « 

4 -a_uiE]| ^ 3 l_jj AX cJ~S ‘ ^3 4 -ojadfl]l jd<a-a]| ^^Jc. 

.DX (J > t « <a l l yi 

^aijjJl ejLdl (JJ-3J (J-A ajl kill (jjdj ejLdlj 4 _JLa. < __ s 3 

4 -N. n'dl /jj S'i 4 4 _llc- j ^j_uiiLa]l Idlj .^jjoiiLa]l 

.IDiv , Div dc- oA^.lj 

. 4 ^d*-° pjA l g IS 4 Arijj du 

Divide Overflow ^ **^1 O' 

V J J.' A ^_9j 4 a . m'q\l ^jLd. (jl_ S |j| 4 ^ , da\l 4_lLaC- ^_3 (jl jJa4fl]| ^aJ_J 

4 ^a-ui 3 IX kiiJd jdjj .(-illjl ] jy- m^]| ^g _3 4 d^yij 

»l ^iiVl j (“J-k AlLiJI o^A ^^3 . ' w jjda CS^" 


Divide 


A<a uo3 /’ll k a3 


JL_lill 4 JI ioij 4_C-LllaJ al Idll 


Overflow” 



BX = 0002 , A x =0005 , DX = 0000 <J^ li] :JH» 


I J 4-a uiill ^ j-aVI 


2 Div BX 


2 IDIV BX 



BX = FFFEh , AX = 0005 , DX = 0000 I jj ! 






























j * Ijl ; 


. . . ) 

FffE 

) 

-2 

Idiv B x 


BX = 0002h , AX = fffbh , DX = ffffh A ! 


DX 

AX 



j-Vi 



(idAA 

(cD>A) 

U-AjV ( 7ffffffeh ) A-A' Y cA^ fffffffbh £ A' ^-u3 rd 

ax A A j=^ 

Div B x 

Ffff 

FffE 

)- 

-2 

Idiv B x 


BL = Ffh , AX = OOfBh :JA 


AH 

AL 

A uiill vi i 

(tfD^) 

A uiill ^ 

(cdA^) 

j-Vl 

FB 

0 

251 

0 

Div B L 

A AJA DA ^ ( -25 lS jA) 'dujiall ?r jlA jV Divide overflow 

AL 

Idiv B L 


Sign Extension of Dividend ^ALaII SjUil Ai-du 
4J1a 16 Jjki flSji 4 JIa A /i 

U-A A A lA Aj cs-^ DX , AX A> ^_3 3^j_^.^a |a^j_iuakA]l (j^jJLl 

^^-Ic. op jg -si (■ - 1 ^ J DX (_1> >»<a\l (j^-3 lAA XX (_)> >«<a\l -Lais Ail^yali 

:JU]1 jajll 

DX A 0 A Div j-oVI 3ic. . ) 

Ls -i dil ilAJl J_£ jj-£j jl i— i aj [DIV j— aVI ^Idkj-joil 3_ic. . Y 

A A) AX ^_3 SjLdVl A-ilA. A * i3 i DX J> ^1 

DX (A- jolaII <^-3 0 ^A^ ^ >Aj ^1 j l 1-^.^a AX A ^A 1 u 1 ^ 

lA^' A ffffh ^A' £^aj [A A 1 ^ AX ^jll jl^ jij 
.CWD (convert word to Double word j-^VI <Ja*j_uu iiUj cA*J j (DX 
CBW (Convert Byte to _>°VI lAj_uii AH A) AL ® AA AjAajI JiLallij 

Word) 

7 cA - 1250 :Jli* 

MOV AX , -1250 

CWD ; prepare DX 

MOV BX , 7 

IDIV BX 


filji\ p\jL\j JUj) 

£-a (Aaljcj]! (jl V] A _ji sjjaas A*- - (Aj p^ju-a^n (J£ JAd <j' Ad 

a 5 5 ^ 3 A^ i A ^_s-3 A a n 1 1 aj 4_jdDAi oD^j^a]i ^3 [A u cJ-Daii aiai 

^3 4_kjl_kjd]| ^3 1 VD-l A Alil£j aj^^a ]l_l ^alSjVl oe.lji 

LA ^ i<~- di!DA.dAli AA “'. ^A-jjJl lA <A Ad idc.j jJLkiiVi (A 

(_^aJI wll AdlAll ( sjd^I Vjl L . '?• 1 <A^Aj i ® JD 2 ^ ALudiui 

sa^-dJi A) AA A s' d^V' (A _a1ad 

4_kjl_kjo]l ^^3 1 VD-l rla j D Jjjll ^^3 


-3A- 


SUST 



































Decimal Output A£-lds 

|jl i AX J^ud^l Clll—Jjia-a Ac-LlLal idlljj OUtdeC cs- AjJ 5i IdA ~ jffi X u 

AX (_J^_ula]| (_J|Ajj_ujI ^»J_1 ^-) A-a'Xc. 4_C-LlLaJ >n L_l]l J-U ^a_3j LS - ^" AX cj?~ “'dl 

AaisILj 

dll jjla. ^ Ac-Uio] A ;1^» H ^JUlbj (Aaz>.ja 4-oj 3 AX (jVI cSjdsq ‘ * U^ ) -AX 

eAA j 4_lj_kja*Jl ^-3 AjaiLdll ic. c_l_^.^a A ^ a3 AX l)' 5 m»all 

4_LajjljAJl 

1- If AX < 0 

2 - print a minus sign 

3- Replace AX By its two’s complement 

4- End-if 

5- Get the digits in AX’s decimal representation 

6- Convert these digits to characters and print them 


^Uii -J J AX (jl£ lil di^ 4j^jjljaJl ^ O SjkaJl <jV1 f 

AdldJl ^3 |»3^}]| IdA Ac-LiiaJj d IV'll j 3567 

7 jMj 356 ^ 10 ^ 3567 
6 ^yb 35 10 ^ 356 

5 jMj 3 5 % 10 ^ 35 ^JUdSl 

<_J^ ^^-3 10 LS - ^" LS^-! LrA l glc-Llla 4jj\)o<a\l dlLilAJl jli IdA 

Jili5a.yl di_ij stack CA^I (j-3 l g i.i jAj ^j_i A !£. di<a\l edA <a l g nl^li (j^J 

edAj count (J'N t>i<a lAdd*-j 

count = 0 
Repeat 

Divide quotient by 10 
Push remainder on the stack 
count = count + 1 
Until quotient = 0 

AX J > * ^\ l ^ ja]I ^3 jJl ( _ ? _A ( quotient) 4-<a_uiill A-LlldlLyi A «ajq\l Cil j*\ 

^_3 l g » Aj ^2i ^Us^VI S tM (d_l l gj3j A_Lajjl^iJl ^_3 g oj Irkll idlldJj 

^_3 1 ^ic-l da ^Ij (_)-£ L . ,-v 1 “ djUj ^ Count p*-La]l ^_3 d^_^.^a _jA l&ddc.) .jud^-all 

AjUdUjoi I 


For count times do 

Pop a digit from the stack 
Convert it to a character 
Output the character 
End_For 

: jai j=jii 4 jl 1 j ^ J j^aJ IllA 

OUTDEC PROC 

; Prints AX as a signed decimal integer 
; input : AX 
; Output : None 


PUSH 

AX 

PUSH 

BX 

PUSH 

CX 




SUST 






PUSH DX 

; if AX < 0 
OR AX , AX 

JGE 0END_IF1 

; Then 

PUSH AX 

MOV DL , ' - ' 

MOV AH, 2 

INT 2 1H 

POP AX 

NEG AX 

0END_IF1 : 

XOR CX , CX ; Get Decimal Digit 

MOV BX , 10D 

0 RE PEAT 1 : 

XOR DX , DX 

DIV BX 

PUSH DX 

INC CX 

OR AX , AX 

JNE 0 RE PEAT 1 

; Convert Digits to characters and print them 
MOV AH , 2 

0 PRINT_LOOP : 

POP DX 

OR DL , 30H 

INT 2 1H 

LOOP 0 PRINT_LOOP 

POP DX 

POP CX 

POP BX 

POP AX 

RET 

OUTDEC ENDP 

j i t LAaSI L^aLaj t a S'iA t a_1a ^^-3 (Jjjl_uAl outdec £lj_^.VI ' ii^AJ 

outdec elo-^V^ ml 1 Ui^aj l_LLAI bLSA . £lj_^.VI Sa^-j ^aU^jjSI 

* ■ ^ Sa (jl_j Assembler — SI jl— La^.1 ^Aj (jl Aaj 

Include Filespec .« Akb j& j include jS*jVI ^l Aklm b aISA jU 

— Si ^j_£ j bSJA ^g-lc-j . <4j_^.VI (^AJl c-LAaSI j_& Filespec dh 

.4_1=Jaj i _ ' jSb^ll L " blj ( iLaJI bISA ^AAj Assembler 

PRocfile.ASM obyA^S cJlAa JjLuAI OUTDEC *' J-^V' ^ 

i^USl j-\’AI (^jAc. 0 aU^)j a^® elo^V^ sAa! 

.MODEL SMALL 

.STACK lOOh 

.CODE 

MAIN PROC 

MOV AX , 1234 
CALL OUTDEC 
MOV AH, 4Ch 
INT 21h 

MAIN ENDP 

INCLUDE PROCFILE.ASM 

END Main 

Decimal Input 4 jjaa»JI SfljS 


A • •- 


SUST 






A ,ajq\l +_aj_a. (_J-SJ ASCII *— JjjVi\ 'Wi Aj^-iojlII 

^j-iJajij ^ajiljuoj .(Ja. “< ^2 oAA £■ ia^Jj AjUkl] ^laLlAll 4_uljj]| 


Total = 0 

Read an ASCII Digit 

Repeat 


Convert character to a Binary value 
Total = total* 10 + value 
Read a character 

Until character is a carriage return 


4_LojjljiJl A-iilj (jjfLljao 157 LS A CIl/L^Aa!! Clljl£ lit !>Ha2 


Total = 0 
Read “1” 


Convert “1” to 1 
Total =10x0+1 = 1 
Read “5” 

Convent “5” to “5” 


Total = 1 x 10 + 5 =15 
Read “7” 


Convent “7” to 7 
Total = 15 x 10 + 7 =157 

INDEC cs-' a - JJ 5i LS^ 1 g » I.A j j AajLaJl 4_La ^)J jjlo'lj jVI |ajVn« 

AS (_j^a (jZ^yuiC. ^aJ d t i "\ , .iSf I A^a^Xc. Ac.LlLaJ 

V 4-JJ-jA r . J-JC. <jl_k lij _ + jl . SjLucLj IAjj 

^Jc- -Lai-iJalLj ^ g *i n _A)Ai. (_>a 0 aU^)JI |aj£j (9 J 0 (j+J 

.(JIaAVI ^LjAa 

Print “?” 

Total = 0 
Negative = False 
Read a character 
Case character of 

“- “ : Negative = True 

Read a character 
“+“ : Read a character 


End_Case 

Repeat 

if character is not between “0” and “9” then 
GO TO Beginning 

Else 


convert character to a Binary value 
total = 10 * total + value 

End if 

Read a character 

Until character is a carriage return 
IF negative = True then 
Total = -total 


End_if 


INDEC PROC '~ 

; Reads a number in range -32768 to 32767 


(y^.J 


-) ■ )- 


SUST 



jA Ijl I •-? J' 


; input : None 

; Output : AX = Binary equivalent Of Number 
PUSH BX 

PUSH CX 

PUSH DX 

0BEGIN : MOV AH , 2 

MOV DL , ' ? ' 

INT 2 1H 

XOR BX , BX ; total =0 

XOR CX , CX 

;Read A Character 

MOV AH , 1 

INT 2 1H 

;Case Char of 

CMP AL , ' - ' 

JE 0MINUS 

CMP AL , ' + ' 

JE 0PLUS 

JMP 0REPEAT2 

0MINUS : MOV CX , 1 

0PLUS : INT 2 1H 

0REPEAT2 : ; If Character Between 0 AND 9 
CMP AL , 'O' 

JNGE 0NOT_DIGIT 

CMP AL , ' 9 ' 

JNLE 0NOT_DIGIT 

; Convert Character To Digit 


AND 

AX 

, 000FH 



PUSH 

AX 




; TOTAL = 

TOTAL * 

10 + DIGIT 


MOV 

AX 

, io 

; Get 10 


MUL 

BX 


; AX = TOTAL * 10 

POP 

BX 


; RETRIEVE 

DIGIT 

ADD 

BX 

, AX 

; TOTAL = 

TOTAL* 10+DIGIT 

;Read A 

Character 



MOV 

AH 

, 1 



INT 

2 1H 



CMP 

AL, 

ODH 



JNE 

0REPEAT2 



MOV 

AX 

, BX 



OR 

CX 

, CX 




JE 0EXIT 

NEG AX 

0EXIT : POP DX 

POP CX 

POP BX 

RET 

0NOT_DIGIT: 

MOV AH , 2 

MOV DL , ODH 

INT 2 1H 

MOV DL , OAH 

INT 2 1H 

JMP 0BEGIN 

INDEC ENDP 

procfile. ASM *- ^ a j clj-a-V! jV! 

OutDec 

Ajjlc-Jj (_£j_kluc. (S-Sj Sc- INDEC <•— i 

Ax. Lila] OUTdec S^-kloLio IaAju AX <_]> 

_AioiLkja]l Aj^joUlII ajjj^a]l ^3 AX 


• r- 


SUST 




jA Ijl I 


TITLE DECIMAL: READ AND WRITE A DECIMAL NUMBER 
.MODEL SMALL 
.STACK 10 OH 
. CODE 
MAIN PROC 

; INPUT A NUMBER 

CALL INDEC 

PUSH AX 

; MOVE CURSOR TO NEXT LINE 

MOV AH , 2 

MOV DL , ODH 

INT 2 1H 

MOV DL , OAH 

INT 2 1H 

; OUTPUT A NUMBER 

POP AX 

CALL OUTDEC 


; EXIT 

MOV 

INT 

MAIN 
INCLUDE 
END MAIN 


AH, 4CH 
2 1H 
ENDP 

PROCFILE . ASM 


Overflow U 




4_3lik (JJ . iajj (^1) UaiJl £-a indec ei^^Vi 

£jJal_uiJ V ^al—SjVi £—a V (L^-iaC. J.JC. 

ijjj .(32767 C5-1' -32768 lS^ £ flijVl) <j' AX 

.Input Overflow (_^Aa]I I LA ^ jL. ^ jll (jl£ 

jiM.aH C—lj-iJa A_ic. yjVi j(jj^ai ■ l ' AflAA AaC- (_jl_i2aja]l Ia_A LiAaj AAj 


.total 


isAjAaJl Lajall Aic. ^gJLulj ^ • ^3 total 


t, 1 


99999 ^3jJI JILaU ^Akli mall ^j-L AA jVI LlLJl ^rj >A ijj] J 
lil aJLJI Lai io ^s-i 9999 JijJI c_jjLa A_ic. jl j-ALII Lia^j 

9 ^3jJI Lie- jlLajall 32769 joiaH JLaI 


^g. 1c. 4_pajjl^Lll (_JjA_*Jj iAUa ^ *'" (_j_LaJj 32760 

_2_JL]| ~Ajj . LI 


Print “?” 

Total = 0 
Negative = false 
Read a character 
case character of 

“-“ : Negative = True 

Read a character 
“+“ : Read a character 

End_Case 
Repeat 

If character is not between “ 0 “ & “ 9 “ then 
GO TO Beginning 

Else 


-vr- 


SUST 




jA Ijl I 


Convert character to a value 
Total = 10 x total 
If overflow then 

go to Beginning 

Else 

Total = total + value 
If overflow then 

Go To Beginning 

Endjf 

End_If 

endif 

Read a character 

Until character is a carriage return 
If Negative = True then 
Total = - total 

End_if 

U-* ijijj Aju CF/OF cijW^I DX , AX <j .^> /l 

" 

BX = 0003h , AX = 0008h MUL BX j-»Vl /' 

BX = lOOOh , AX = OOffh Cp> MUL BX j*Vl /<-> 

CX = FFFFh , AX = 0005h IMUL CX /<r 

word = FFFFh , AX = 8000h <j^ lij MOL word 

AX = FFEOh MUL lOh /-A 

^aljVI Ja <_]£ OjVn daJ Cf/of (Jjjballj AX dllljjia^a ^jJaj / 2 

BL = lOh , AL = ABh MUL BL j*Vl /' 

BL = lOh , AL = ABh TMUL BL j*Vl Aj 

AX = 01 ABh MUL Ah J-Vl /<r 

Bytel = Fbh , AL = 02h <j^ '^'iMULBytel _>»Vl /J 

(LjAa £-baj j! AJUII >«IjV! Aifr DX , AX U J^> djLjjii-a £-baj / 3 

B x = 0002h, AX = 0007 , DX = OOOOh <j^ li] Div BX j*Vl /' 

B x = OOlOh , AX = FFFEh , DX = OOOOh <J^ lij Div BX _>»Vl /<-> 

BX = 0003h , AX = fffch , DX = ffffh <j^ IDIV BX _>»V I /<r 

BX = 0003h , AX = fffch , DX = ffffh <j^ Div BX j-»Vl /J 

<> J* fu] AH , AL djbjli-a £baj /4 

DL = 03h , AX = OOODh Cp> DIV BL /' 

BL = Ffh.AX = FFFBh Idiv BL /m 

BL = lOh , AX = OOffh Div BL /<r 

BL = 02h , AX = FFEOh <j^ Div BL /-5 

c5 AX <jl£ 'jj CWDj^Vt d*J DXj^—-^' Cjbjla-a ^baj / 5 

■Abbl) 

■ •* 

lABCh /<r 8ABCh At- 1 7E02 /' 


• t- 


SUST 




j * Ijl ; i J - /9 


flijSn cSJ^J AlJ*-^' u^ li) CBWJ- 4 ^) Iaj AX Cjbjii-a ^baj /6 

■SJLill 
■ •* 

80h /<r 5Fh /m FOh /' 

ujV-^bt_b) ^pa J-£ ljLuiaj j»jjL buakj A-vltl AiL ^Ujj ^P® £ t_u£! /j 

V Aj)j Word <> C , B , A biljj*!^) jUjcLj 

a- A = 5 x A - 7 

b- B = (A - B ) * (B - 10) 

c- A = 6 - 9 * A 

d- if A 2 +B 2 = C 2 then 

set cf 

else 

clear cf 

end_if 



C5-^'j Outdec , Indec J^V' j_JI Iaa <_pa*j jl -^V 

_ ( J J ^ a a]| l§hl2£ ^ 

jLiiia (_>a J&Ulb fJ Ll indEC ^ /8 


(65535 c^-^) cP'j^-9 tJ-^lj f-^bLaLall <a>b jj s_jj£I /9 


_4_jjaol_La CllltLaJU (JyaQll Ac-LliaJ 0-aLj^}Jl 


(M/N) L <all ^^Ic. OC.Ijij / 10 

. bLbJ (_g^)_bc. ^)_m£ l ^ (_g-9 4 r,l jJaj 0-al_j^}j]l 

■SjUjII 


1. Print".” 


2. Divide 10 x M By N , getting Quotient Q & Remainder R 

3. Print Q 

4. Replace M By R & go to step 2 

N.M SeljSl INDEC 

(GCD) Greatest common J-^VI bljUbll ^-ustall l A »i^j ^ jL jj i— n£i /n 

_4_illj]| 4_ix (— luia. blljj m _ n **° Divisor 


Divide M by N , getting Quotient (1) and remainder R 

If R = 0 , stop N is the GCD of M and N 

If R <> 0 , Replace M by N by R and Repeat step 1 


-\ . o- 


SUST 




A alt-v A \\ Ajjjxll Jjjlaj Cili 

Arrays and addressing Modes 


^Idd Ai ^llLaS dl_C 3^3 * ^g_3 dll .lia* *11 


t* 


A 


^Idd A 'il ani-i*lll ^^-3 


( 3 -a AAc. d_l3*4 A-ldll eAA (^j-a eAA^a 'dLa ^ t_j!)Ua]l dd^A oe- IjiJ 

(_J^aljtj]lj Qj ^c-al_i^}J l_ m i <-> 4 A_ldll eAA i—l^Uall 33I444 dljjiILa]| 

ij. italic. AAc t iji-oa ^ Ji ddjAli eJA ^-Ladil dJj (—lit "ll Ia^Jj C_l^Ua]l (_]£ 

4_uj^a]I ~1aA.*1 . l' 1 j i a jg . <-< *11 j * 4 i jJ-jljtlijl jfLaJ A34 dll aAg-l j .i—l^Uall AAc jA 

dl j^dVl jS 


Ja -ujlLali Al ^jl 


jl (—a js_ 


all 


eLic £. a^. (j— ^-o-) ll'u j 


A iLaaJt 


aJ 


J| L>-a UJji. 


all 


joia ( 3 — 13-la ( 3 _ C 


dd 


^4—1 33 I j* all 

.A^jila-all 
(_]>.^ia\l lAA 


dldV 342342,14 34 4 al'lA. dlijAj-ixall t 343*4 Adl£ ^Ajim 

^»Ai _^c-al_i34ll ^_3 t ajja - .-<*11 3442I4C. Aclaldal IgJ ^Udd ^lillj <alidall Aj^iatll 

4 a jA^^all 4 343*4 A4L13I2 ^Ic. 4 33*44 

One - Dimensional Arrays ^Ijll 4*^11 dlij&aaAll 

^g —3 d*4 £.133 A_ 143-a 3 id-i*!! (_j--a A r - J a (_j-C- 03I 4C 3_A 4 03° - « -fsl' 

3 I Words <_] »o> 3 I Bytes 4 * 33 ^. cj-^ 3 *-^ > l 1* II eA& 33^4 asj 03 £Ia 1 I 

^g_A 4 030 - <a<all 3 - ■<-»! V- 3 L 3 /\ j-A 4 030 - - 4 ^-all ^_uil 3 LS IaL-3 . 3 -^! ^" 3-4 

IJi 33*4 Ai J djdaJI 3 ^il 4 c. AAC. jA N A[N]....A[ 3 ] j A[ 2 ] j A[ 1 ] 

A-uojI 4 aj3_aJl 3a 4 IjLna 4 3433.4] ^A\ALa 3 4 <30. t, 343*4 Adl£ ^Ic. ILld 


MSG 


343 * 4 ]! ^ Adid |\/| S g 


DB “ABCDE” 

. '^j MSG[2] = (B) j MSG[1] = A j/j ^ .. 

/\ jSJ4il4 ^ 03 SIAII ^^3 (jALild (_ 1 *jol 1 3 . ^»V. ( -^) L- jLal^ll ( 3 -a 4 ° JQ . ( a43*4lj 


A DW 10,20,30,40,50,60 

A al^ 3_C 03 l_ 4 C- A_jld J_S dl—ild 5 A_j t a j,a . 

A[5] = 50 j A[4] = 40 j A[3] = 30 j A[2] = 20 j A[1] 


; ^IjII i— 343*4]! 


la-iuLi 


4 a_;3*j 


aLSa 


3-0-4. 


<244 4 1 12 k 


10 Adldlal ^ 4 aj Word 


Base Address of the array d ji^ail I ^IjdlLi d ja^al l 3 1 34 c. ^444 

313.4c. 3 Id IaI l/llLaS S^IaJI ^^Jl 2C41I434II (_]Aad Aic. 3I _5-4J»-ll lAA A4Ad ^443 

3 ~s ill (_ s -l c - 4 33 a >^iall J£d 33 -^-J 0200h 3 ' -3 , 3 t l' 3^ A 4 33 a )..-iall A^l^jVI 

:JM\ 


( 3 34J4*ll ^Ualll ^ dLjddl 

Aa I jVI 4 _ojS 


10 

0200 h 

A 

20 

0202 h 

A + 2h 

30 

0204h 

A + 4h 

40 

0206h 

A + 6 h 

50 

0208h 

A + 8 h 


A ^ '0 11 3d A'ikU 


3*-® 


,U*1I 


PUP (Duplicate) 




.Aa, 


aa *4 4 33344341 4 343 * 4 ] Dup 3 J 3 - 0 II 

/a334^all (^s-lc- AdlAlLVI 


• A- 


SUST 


























Repeat_Count Dup (value) 

Repeat_count j j^3 LjI j-^' j-* value jl j£L Dup 

;blia 

GAMMA DW 100 Dup (0) 

_j t. J£ ioo cs-^ c5>i=S GAMMA ^s-ioiL > a jO * ^ LiA 

„^kl <_]LLa£j ^jj^aLiatJl JS ^3 0 A-LlLLl A-aj3 £jJajj Word jc- o jLc- 

DELTA DB 60 Dup (?) 

Byte es- 3 j-^Lc. 60 j-* jjLLL Delta <Li_j 

jj-j 'i» \\ A_LI.3lLl AajS (_^l £jJaj ^a^C-j 
|4 _i]Lj]| (^g-lc. A_aj^}*j Aic- LILj |jpg jl^ji*Jl Aic. a^)£li]l dlL jia-a ^A La 

Line DB 5,4,3 DUP (2,3 DUP ( 0 ) , 1 ) ^-L_jj*L] 1 bli— » 

Line DB 5,4, 2, 0,0, 0,1 ,2, 0,0, 0,1 ,2, 0,0, 0,1 ^0*^1' ci^k; 


jA j i a^ji. 


J] 


^^-ujLujVI jlj_i*Jl j-a IaLjI o^)£IaJ| ^3 C_ajq >^<a\l (jj^kj Iajj 


A_lC.^jj (__5-lc. AaJJU ^jlLlI ^)j^ai*Jl jl^jjc. jjSLjj (_)jVI _J ‘ II jl^jic. 

j^fL Word LjjI£ I i) Lai i + ^^.ujLaiVI _jA j^fL Byte LjjIS Lli t 

S CllilS LI Laj-aC-j IaSAj 2 + (^j-ujLujVI jl j *1» \l _jA ( _ s -jLi]l j>.s^\x \l jl^jjc. 

S = J Byte (> Sjt-JC. J-^LatJl ClulS LI S =1 flj)3t^*»<a\l J J^Ia (_gA 

jlj *i»\l jA [\| j \l jlj_ic. jjJL) (Word j^ jJ^aL*J1 ClulS LI 2 

A_l3 jj£L LsjLuj t S^)3la)I /\ ( aj^a , ^»/'\l !)LLa3 ( N - 1 ) * S T" 4 a^ii^a-ai) ^jujLujVI 

A +(N-1)S jA N _>^L*JI jl jjc. 
W L_aj3j^aA]l ^ 25 (^JJ 10 jjjj.*Vi»\l J.1/U ;JLLa 

Dup (?) 

JaJI 

“2= W + 9x2=W + 18 jA jLLJl j>. Vi»\ l jl jic. 
2= W + 24x2=W + 48 jA 25 J^jaJ I jl jjc. j 

_jA 0-alj^}j]l jjSLj (_5^L1 Lj 


W DW 1 00 


W + (10 - 1 ) 
W + (25 - 1) 


MOV 

XCHC 

MOV 


AX , W + 1 8 
A x , W + 48 
W + 18 , Ax 


LI LlLa L^i£ ( a jQ l --» ^1' jj^aLlC. x-a <_J_-aLatIlU j t" '1 a ' 'Lilli j_xj if* 

^1 Lljli j J^aac. I\| JA£. 4 _j (_^aJ|j A (. aja J_^aj| jj^aLc. ^j-a^-a jL^jl Lj^jl 

|4_i)Lj]| 4_i^j jjl^jkJl ^3 LaS A al-N. (_^kL j > ^al ’'■» ll A-LaLk -at 

Sum = 0 
M = 0 
Repeat 

Sum = sum + A [M] 

M = M + 1 
Until M = N 




SUST 




do lij & Li 


^alAdj—uiLj ALIAj ( ajja .^»/'\l j l ^ al V- i jj_i dlj-adil 4 as v-A.l *t-v j aLIa 1 _]_a*Jj 

^Ull «. j_^Jl ~ j)® *< j. u AUaIj 4 aO \l (_JdlA e^a J£ 4JLajS AAa_a jdjpa 

_4-aAkjjuiAll 4 aVi-A. Ol 4_j^j*J| (Jj^jla ^JjJajHj 

ADDRESSING MODES 

£—a ILLjuj l iLaLxJ AAj 4_j^iatll (Jjj_iaJ ^a_dj j^aVI <dll/La1_*-a Aa-v* ..'1 4_ajL a 

]^Aj 4_j j’i» \\ 4 aVW ^ JaLajl 4 j^Ij 

Register Mode Joju /1 




1 1 4 A j 


(_]!La Ajj^)jua]l d -v t n4l aL 
MOV A x , B 

Immediate Mode I2 

<J!La dj!)Lal*-aJ d±jlj!i]l OAdluj' ^AA 4_Aj 

MOV A x , 5 

l j-A jfi*j 5 <J>alx>allj Register 0 * jO*j Ax <J4-*>®1' Oa 

Immediate ladJl 

Direct Mode / 3 

Ax , Words MOV <_&* djl jjAIaII aO <j4*^all (jjfL ^- ®U^ 

6^uXaa ^ r - j ^ » a (_jc- SjLjc. Words (J4 jl4I Aua 

|4_JIj]| l * Ic- d v will j ~ jj'a I > ■' (_£^}dl JaLajl 4 _*_jjS dlLiA 

.Register Indirect Mode >uiU* jaxII ^ hVu t i Vb ja^j /4 

jl BX J SI dj^-> J^al\ AjJ L_ 1 jiiaOl SjSIaII ^jl jAC. AjAdi Ua ^aa 

(jlj_i*i] Pointer j— a a — 3l — ul4I j n»j Ia_& ^g—Ic-j BP j' Dl 
]4 _i1Lj]I 'Ajj > ^-<11 ^^Ic. i_ldlA (_JO_*-all £jJaj 4Jiliald-a t. - j ^llaOl 

[Register] 

DS diUlull ^JaLa JjJa OjjIJuJI jjJu Dl , SI BX dOU 


■ SS (_yjA^all ^JaLa <_JdlA (jjjli*Jl jJjAj BP l)~> >«4l j 


:Ji^ 


iSj-^A diULull ^-3 OlOOh ^ 4_^1 £]Ij si = OlOOh u 1 -^ 'A' 

j^lu^ 1234h 

MOV AX , [SI] 

d=J DS: 0100 AaAdij si O'® lOOh 'dual I Adi 

(_J^-jola 1I ^g_3 1 g » <■>> J J (1 234h (j'j 1»\l dUi ^g_3 oA^_^.^all 4 a;^\I 

J-Vl jy- 2^0 14Aj (AX = 1234h l5') AX 
MOV AX, SI 

AX is* OlOOh <*-da jj ^ jL o^aIIj 

LSJ^ s jSIUI jij Dl = 3000h , SI = 2000h , BX = lOOOh J 
1 BACH fSjJl da.jj lOOOh Aus.1 jVI ^ djOLull ^Jala 4-1U1I ^oill 
^ jJI A^JJ 3000h 20FEh ^ jit a^ jj 2000h 

LS AAa>. . Data Segment djldlull ^Jaia ^ o!Xc.i djU.1 jVI jl duak 031Dh 

|4jl_^j| oAA ^3 4iij ^aJJ (_5All AAjlII ^jJajj _l^la_i^a oljAi O* 

MOV CX, [SI] - M MOV BX, [BX] - ' 

INC [Dl] - -A ADD [SI] [Dl] - J MOV BX, [AX] 


JaLOl 


- u • - 


SUST 






:JaJ) 

BX Ja— ^ 1 BACh fU' £^J MOV BX, [BX] - ' 

CX (J 20FEh f*J\ ^ MOV CX, [SI] - M 

^ jj*Jl cs-a AX V -MOV BX, [AX] 

/oyi^-lA 

y ai-J a J^IHI ^ (jjj t ‘ " , '' c - CjUjI^a (j^J V Uaik ADD [Dl], [SI] - ^ 

A^.1 j 

4-^.1 jVI ^ SjSlill CjLjjl^a ^gj] A_=Jj ^jJl ( * r ^ ^Lj INC [Dl] /-*> 

oiy^jjA) 031 Eh 4_Ajkll 3000h 

^g_3 y \/ t ajjQ l ^-»a\\ oj_Aq*J| j l ^ al ’'■» \l ^ ^^jJL 0-a1_j^)j Ch® £ l ■ ' 

(jl£ IaI AX <J?^®1' 

W DW 10,20,30,40,50,60,70,80,90,100 

:J*ll 


^_9 i^Ua AjiJj 4_a3 jo l 4 /\ <q\' jja^-aS gl (_J^-uia]| ^Ia^ILujI ^aJJ 

i Q 0 . ■■-- ’> I y^ilc. (j^) 2 £-®^ y-^jx \l oal^A 4lla. <_J^.lA 

■cs^ ^ SI <^1] (Word Cf~ ® jW^ 

XOR AX , AX 
LEA SI , W 
MOV CX,10 
ADDNOS : 

ADD AX , [SI] 

ADD SI ,2 
LOOP ADDNOS 

y-A (jj-^® cS^'j REVERSE J^] 

j_ikVl £-^a (JjVl j (Jja_*1j liLJjj ) Words ( -LA — j- j .^a1c - n 

.( lj*AJ ^4^1X1 (JjjLudll 

i^j sjq N/2 AilaJI ic. AAc. j& N 

gl cJ?’ 4_JI y Ah LaAA^.1 yjyi^alc- (JIAjUjujI o^a J£ 

^-ll j ; ALj 51 cJ~> cJ * ^ L-Laj i^Ua Q1 (J - *- uiaII 4_i]| y Ah 

<_U.Ia _y j_kl t _ s — II JJ-kJJ Dl (J~> >«<a\l j <—S J>-Qic. <_Jjl 

^Jl 2 ^J-S' ^Aj Dl , SI /j4-n. j y -V ; (_]^aC- jStiJ 4 a\-N.\l 

j — Leslie. jV til— iAj^ Dl (Jr* — JULA li (j-^® 2 (»aj— SI ^j_Jaj 51 (J=k — ulaII 


.(Words CjLJ£ ^ <— a jq > ^»A\ l 

REVERSE PROC 

■ i aj^-QA j-^aLic. (JjjSc. 

; Inputs : SI ^ j> . ^ . ^ a I S ^ J^. 

■ bx 1 qj®‘^*AU AAc- 

5 j 4 j. iAc. Aaj i iljat^»A\l ^11 D;jAu 


Outputs : 
Push 
Push 
Push 
Push 
Push 


AX 

BX 

CX 

SI 

Dl 


; Dl J^aic. ji.1 ^1 jaAIj 

Mov Dl , SI 

Mov Cx , Bx 


:Jii. 


:d»Ji 


Cx = 


-ni- 


SUST 






Dec 

BX 

SHL 

BX , 1 

ADD 

DI , Bx 

ShR 

Cx , 1 

XCHG Loop: 


Mov 

AX , [SI] 

XCHC 

AX , [DI] 

Mov 

[SI], AX 

ADD 

SI ,2 

Sub 

DI , 2 

Loop 

XCHg Loop 

Pop 

DI 

Pop 

SI 

Pop 

CX 

Pop 

BX 

Pop 

AX 

RET 



REVERSE 


ENDP 


Bx = n - S 

DI = SI + 2 (n - 1) 
Cx = n/2 


Indexed and Based Addressing modes 4 -uJ^iVIj Ajjjxil LLajj / 5 

diLjjla^a] Displacement 4-^1 jVI-j iaLujVI o^a ^ 

SjLjc. A (■— 1 ia. 4_Jtj]| ^a-iall A 2 J 4.^.1 jV I (jj£j cJ~> ‘ 


.Aij ^aJ 

A <_JlLa j^iLa] 4_^.ljVI 4-aj3 - 
2 (JlLa AjjIj <Laj3 - 

A + <_JlLa ’ijlajclj Ailj 4 _aj 3 ^Jl AiLjaVI-J jjilLa] 4^.1 jV I 4-aj3 - 

| 4_JLj]| (jA^.1 Ja-aj]l I^A A^Ljj 2 


[ Register +Displacement ] 

[ Displacement + Register ] 
[ Register] +Displacement 
Displacement + [ Register ] 
Displacement [ Register ] 


^al-lklLajI ^aJ lijDI J SI J BP J BX dl^Li_ulA]| A^.1 (jj-Sj (jl L-1AJ (_]-S t«,a\l 
1— al ^g. 'la ,a\l ^JaLall ^Jl jJjud DS (_)> >«.all (jla DI jl SI BX dl^L^-m^aH A^.1 
-t gj*-all j^JaLall ^Jl jJjad SS (_1> >«<all (jls BP (J>**»<ati ^alAkiujI ^aJ |j| 
^jO-uiA LailJ Based —2 'H (_g-ajai) BP (-J^ > »<al' jl BX (_)> >«<all ^alAiiujI ^aJ lil 
.DI (_)> >«<all jl SI (_]> >«<a\l al-l^-iiml ^aJ I il Indexed —} -ia-aj]l 
Word Array <_]»a>^ (j-a c-aj^^-a jjc. SjLjc. yy jj*ILa]| (jl£ lil ia-aj]l <_)lJLa£ 

^g_3 Jj_^.^-a]l j i.s^\x \l ^aj-9J j-aVI (j|-3 £ ^aijjil 4 j gX (_)> >«.all (jlj 

AX (f* W + 4 j' S. J^' 

MOV AX, W [ BX] 

4_JUi]| j^j_a*a]l A^.1_J j^aVI 4-jl-J^ (jS^aJj t( a^a , ^3 <Jll]lii]l jj^aJaJl ^jA I^Aj 

ic-H 3 (J^ ^'j 

MOV AX , [ W + BX ] 

MOV AX , [ BX + W ] 

MOV AX , W +[ BX ] 

MOV AX , [ BX ] + w 

(j^a yy L_ajq >^»<a 4 _jIAj jlj-AC- ^Jc. (jj'i-tj SI (_)> >«<a\l (jl (jiaj-jSl j_kl Jlia^ 

(_g-jlA]| j i .si\x I I dAj jl^a 4_i]l!i]| ^IjVI j>* (jl .Word Array <_W?^I 

; AX JauoLall ^ yy + 2 j' ^ j 
MOV AX , [ SI + 2 ] 


- m- 


SUST 




CL-* lij 0 U -,/Q O M 


MOV AX , [ 2 + SI ] 
MOV AX, 2 + [SI] 
MOV AX , [ SI ] + 2 
MOV AX, 2 [SI] 


j j. «al *'f~- ^ajkj 0-alj^)J O'® ^LoaLLad-a ) ‘ . 

w DW iu 1 — ^ 'a' ax J > es-3 W 

10,20,30,40,50,60,70,80,90,100 


XOR 

AX , 

AX 

XOR 

BX , 

BX 

MOV 

CX , 

10 


ADDNOS: 


Jli. 




ADD AX , w [ BX ] 

ADD BX , 2 

LOOP ADDNOS 

J ^ JLS1I 1] t-4^) -nAU g| juuJ] Y AsLjal 

Words L " '' 4 a^a , 

Jlia 

; j^JJl ^c. <— s j*_« Alpha J4*^' u' (-A 3 
ALPHA " DW 0123h, 0456h, 0789h, Oabcdh 

l*j s. u'j SI =4, Dl = 1 BX = 2 : ^ jij 

. . . . i 2BACh fSjll Vs * * * Y ^'jV' (J 1 084h ^ jll 

. ,o (jL-! ^ llLill j^aljVI CM 1 W' ^ >Ai j 

j4_JLi]| (_J-a <_)£ Ajt-a (_J-aL*2]l jAj^a-al] A^.1 jVI 


a. 

MOV 

AX , [ALPHA + BX ] 

b. 

MOV 

BX , [ BX+ 2 ] 

c. 

MOV 

CX , ALPHA [ SI ] 

d. 

MOV 

AX , -2 [ SI ] 

e. 

MOV 

BX , [ALPHA + 3 + Dl ] 

f. 

MOV 

AX , [ BX ] 2 

g- 

ADD 

BX , [ALPHA + AX ] 


:J*ll 


cs$ ^jl\ AajaII 

(Ja 



0456h 

APLPHA +2 

A 

2BACh 

2 + 2 = 4 

B 

0789h 

ALPHA + 4 

C 

1 084h 

-2 +4 = 2 

D 

0789h 

ALPHA + 3+1 

E 


^ Jp- A-SJ^laJ jOj^a<a]l 

A -N. 1-S. i^« 

F 


AX lW alAkH ml (j_£>U V 

Ua 

G 


-nr- 


SUST 







: LABEL ^V'J PTR 

(j^£j ^llLaS £-^i]l (jj^j (j-a Ljj£j (j L . '?• j j-a!Xl (j-lLaL*-a]l (jl (Jjjjaj LajS l_j^)£j 
jL £ li]j . WORD (Ih 4 jl Byte ^s- 3 _>=^l ^j-^l tin 4 <j^^-*^ 

^J_J !)liLa3 ^1511 (_J-o1jla]I L , ' “'*’*• 0 j^ ‘ *^4 ^ dulj (jc. ®jW C- 

t^ ] (j-a ^yxia j)C- ajljC. 4_j| ^^Ic. ^Lill JHaII (_^3 Cl±Aii]l ( a3 j }ll £-a <_J-aljLi]l 


. WORD 

MOV AX , 1 

Byte (^s- 3 ^^ J^Li-a ^jl LS^" dulll]! £A J-aboll ^»JJ 1 <a*nj 

MOV AL , 1 

JU1I ^)-aVl £-a (_J-aljLj]l (j£-aJ V (j^J 
MOV [ BX ] , 1 


. Byte word jA <Ja <~_a a jjc. ^OjIulaII jV liUjj 

^yaVI ^Aiiaij Byte ^_y^l i. y* ^-jl ls^ - y^l tlyo^ 

MOV BYTE PTR [ BX ] , 1 
^y>VI ^Akjjoij WORD ^_y^l Cy* 4il cs^ - L -ul!i]l (J^O^ 

MOV WORD PTR [ BX ] , 1 


“T” ( — Sj^-J MSG <JjVl ij^Jl (J. \nm l [Jlila 

;JaJl 

; iS lj$\ 4Ljlaj| 

Register indirect mode Cj!X^_ula]I ^ h-^Tu b a j^Ia* jjiJl Aljjla ^ h-s*u« lj 

LEA SI, Msg 
MOV BYTE PTR [SI], T 

Index Mod Ajoj^y-Lall 4_j^i*Jl ^lAklLjjLj *A j il ill AijjlaJl 
XOR SI, SI ” 

MOV mSG[ SI ] , T 

j -laLLa jj_C- o jL_AC. Msg (j^ Cl PTR <_]--aL*-a]l al-lkli ml l_i& (_£jjj_iJa j_JC. 

J*J=* 


:jj*la uLjfcj S JlfiV PTR 

A <aLst_il A k ; ‘ <a]| j <_)_J3 (j^a -IxiLa < a-iLc-V PTR * al (j^AJ 

Type PTR Address_Expression 

DB <_s-A Address_Expression j Dword j' WORD j' Byte yr-* Type Ci j^ . 

DD J DW ji 
I^Ull i—ajj3tj]l Lb^] (jl£ lil bliLaa 
DOLLARS DB ' 1Ah 

CENTS DB 52h 

Cents j-a*aa!Ij AL J > t^s- 3 Dollars CjLjjI^o LjJ jl 1^] 

tilli ^llalLuij A^.lj yt,'' ^Ia^AjoiIj /\ |— j (_]^-ula]I 

MOV AX , DOLLARS ; ILLEGAL 
Word S jCic. 1 <a*nj Byte u-^ o jL_ac. jAj^iaII (jl <Jh j-n 

4_ilLi]| oj^jj^all (_5-ic- ^J-aVl AjLj^ a jlc- 1 


-m- 


SUST 




CL-* lij 0 U -,/Q O M 


MOV AX, word PTR DOLLARS ; AL=DOLLARS , AH =Cents 

AX cs* 521Ah j j 

: LABEL 

^LLaS LABEL <_]-aL*-all ~l^-v*t j. nl j oAA < S^/LL^I 4_l£_kjLa (_J-^ (_j£-aJ 

^igi o^yi 


MONEY 

LABEL 

WORD 

DOLLARS 

DB 

1 Ah 

CENTS 

DB 

52h 


word £j-^' o— ® ^ MONEY j > «.: ^LLilUj 

. Byte £ j-^' o-* (jz- » jW° CENTS j DOLLARS 

U j^ JU1I yH\ 


MOV 


Ax , Money 


MOV AL , DOLLARS 
MOV AH , CENTS 


jJjLj (JjAJ 4_]j 

:aJL)I jos-l :JUw 


DATA 



A 

DW 

1234H 

B 

LABEL 

BYTE 


DW 

5678H 


C LABEL WORD 

Cl DB 9 AH 

C2 DB OBCH 


:JU]| jaJll jJjVl UJ^ 


CjULuII 

«*• 

4ljLA\ 

A fa ^J-%. \ A 

j-Vl 

fM 

i— 1^)1 jJsj 

JF- 

MOV AX , B 

1 

78h 


MOV AH , B 

2 

0BC9Ah 


MOV CX , C 

3 

5678h 


MOV BX , WORD PTR B 

4 

9Ah 


MOV DL , BYTE PTR C 

5 

0BC9AH 


MOV AX , WORD PTR Cl 

6 


Segment Override ^AaSI JjL^j 

Cj^L^_ula]I a. lali j. A Registers Cj^L^_ula]I ~l^-v*t , .t j ^jLLlo jjjJ' la ^ i ^3 

o1jj> ^hVi »il (j-Loj .DS J-ib ^5-a A_j Dl j SI j BX 

I^UJI ill LS^ - ^ja.1 ^)ai<a ^3 (jjjlic. AjAali] Cll^LajaLA]l 


Segment_Register : [ Pointer_Register] 

j*Vl blla 


MOV Ax , ES : [SI] 

ax J> >«di yd) si es ^ ^5-3 cluuji jli 

OILS jll ^_3 ^ Li a ^ CllLiLlJ 4_lLal_a-a ^3 Aaj^LaJl e3& 

_oj£l3ll ^3 Ajju U 1 ^ O'® LjULnll (_j£j <_]l<a 


- U o - 


SUST 






I Accessing the Stack 

; X— 6 L-i-Jal A.*iU i4 l.'lj 22 a U.0^11 L,|^\ A„.X5 BP (_J^— uLa]| (jl l_jj£i 

_(jj^£-all dULu o«.lj3 (_j£-aJ -j.iVOll ^LaiLa 

:J^ 

CX B X AX >«<a11 (Jja£a 1I dLild CjVIj dLijIa^a JljS 

dl_lj!ia-a JJ-UU cdlij 

:J*M 


MOV BP , SP 

MOV AX , [BP] 

MOV BX , [BP + 2] 

MOV CX , [BP + 4] 

:(-iji^> l-ujjj 

a A_A (_g ,1 ~yi 1 jA Jjl jjj ^ _ > a JO i ^1 ^ dll ) s, i \ y J < ' eA <Af- Ja j....;; i^l 11 *'A 

Select Sort jl^LkVlj ^Aj 

^Ull jd]| ^jJc- iil]A ^ll J'dra |\| 4_j <d ji^a-a L-JJJjS] 

A [N] cs^j A [1 ] i> J^U^I ^Vl >^*]l da. jS :cj JjSn 5j-*Il 
N - cP) | (_j^a jj^aliatJl ^lUdLuj /\ [|\|] £-a aJIAjILuoIj 

1 

A [N - 1] ts-Sj A [ 1 ] t> >4^1 a^jS ;A-iSl!lIl Sj^II 

| (_j^a L-ldjli] ^Lidluj ^JLjILjj /\ [N-1] £-a 4 ll A n , nl j 

N - 2 


A [2] A [I ] t> j^Vl da jS ;n - 1 Sj^l 

dlali£l d L-JJJjj]! 4-iLaC. (jj^ IA£Jj A [1] J^'^ll £-a ^JIaALoAj 

;l_IJJ jjII 4_llc. ^Lill (JjAaJl 


5 

4 

3 

2 

1 


7 

40 

16 

5 

21 

4j]j VI dULj]| 

40 

7 

16 

5 

21 

JjVi sjlii 

40 

21 

16 

5 

7 

4_uIj]I S^)a]| 

40 

21 

16 

5 

7 

4jM]| a^-all 

40 

21 

16 

7 

5 

4ju 1^)]1 o^all 


J^'lll ^Ic. 

i = N 

For N - 1 Times Do 

Find the position K of the Largest element among A [1 ] .. A [I] 
SWAP A [K] and A [ 1 ] 

I : = I - 1 
End For 






4jlL 


SELECT PROC 


- m - 


SUST 


























; SORTS 

A BYTE ARRAY BY THE SELECTSORT METHOD 

; INPUTS 

: SI= ARRAY OFFSET ADDRESS 

r 

BX=NUMBER OF ELEMENTS 

; OUTPUTS : SI=OFFSET OF SORTED ARRAY 

; USES: SWAP 

PUSH 

BX 

PUSH 

CX 

PUSH 

DX 

PUSH 

SI 

DEC 

BX 

JE 

END SORT 

MOV 

DX , SI 

SORT LOOP: 

MOV 

SI , DX 

MOV 

CX , BX 

MOV 

DI , SI 

MOV 

AL , [DI] 

FIND BIG: 

INC 

SI 

CMP 

[SI], AL 

JNG 

NEXT 

MOV 

DI , SI 

MOV 

AL , [DI] 

NEXT: 

LOOP 

FIND BIG 

CALL 

SWAP 

DEC 

BX 

JNE 

SORT LOOP 

END SORT: 

PUSH 

SI 

PUSH 

DX 

PUSH 

CX 

PUSH 

BX 

SELECT ENDP 
SWAP PROC 

; INPUT: 

SI=ONE ELEMENT 

r 

DI=OTHER ELEMENT 

; OUTPUT 

: EXCHANGED ELEMENTS 

PUSH 

AX 

MOV 

AL , [SI] 

XCHG 

AL , [DI] 

MOV 

[SI] , AL 

POP 

AX 

RET 

SWAP ENDP 

^^.3 t— A jIaJ V i (JjjLod]! SELECT (JjiluU 

BX N SI 

(. 1 CllLjl_u]l ^lAalLuiLl 

/\ t ajja . 

TITLE SORT: SELECT SORT PROGRAM 

.MODEL SMALL 
.STACK 10 OH 


- nv - SUST 



i , " jUj a ./? U ./^ 


. DATA 

A DB 5 , 2 , 1 , 3,4 

. CODE 
MAIN PROC 

MOV AX , 0DATA 

MOV DS , AX 

LEA SI , A 

CALL SELECT 

;dos exit 
MOV AH, 4CH 
INT 2 1H 
MAIN ENDP 

INCLUDE PROCFILE .ASM 
END MAIN 

l " \ '-v ; ill ^Jc. Debug ^--aLj^j 

j-\ ill <^ c ' cs^] ^c-aLj^)j]l (Jji-kjj 


-GC 

AX=1 00D BX=0005 CX=0049 DX=0000 SP=0100 Bp=0000 Sl=0004 Dl=0000 
DS=1 00D ES=0FF9 SS=100E CS=1009 IP=000C NV UP El PL NZ NA PO NC 
1009:000C E80400 CALL 0013 


l a^a l ^)sLLjjI ^aJJ £.1.1} <_Jj3 


-D 4 8 

1 00D:0000 05 02 01 03- 04 

«.Lc-ALjjI ^aJJ (jVlj 


-GF 

AX=1 002 BX=0005 CX=0049 DX=0000 SP=0100 Bp=0000 Sl=0004 Dl=0005 
DS=1 00D ES=0FF9 SS=1 00E CS=1 009 IP=000F NV UP El PL ZR NA PE NC 
1 009:000F B44C MOV AH , 4C 


Aajjjj daiJ t iijja L ^»^\l diUjia-a ^aJJ (jVlj 


-D 4 8 

1 00D:0000 01 02 03 04- 05 


j ■ l _]£ /S.,3! t— -llal AMl ( a jo . ^ IjC- ajLlC- 4l jjs < a ja , .U1 

j i.s^\x \l jJb B [ I, 1] J (jjjL) Cn*\ JAjlII ^aijjj U-La^all ^aij^) 

8 <=^J 4ld*Jlj 1 

■ (_j i^Lua^l (jj jij 4_iLi£ 

^j^aLic. l . ' ->■ ' A^.lj t a ■ -i (_jc- ojLiC. t ° jQ ■ ^ ojLiC. o^)£ld]l ^jV 

jj t aja ■ jZiaj }™'-a A^,_oj Ic. j 4_l]_udluLj sjjj-aJ l a jQ , ll 

Row Major Order .i 


- m- 


SUST 












*d> lij & Li 


Ia^Aj ^jlAll t d^all li^jd^a-a a1£ (_JjV 1 ( d<a]l (_jj^}dl ^aJJ td-ia 

Column Major Order _±y& .2 

Ia£a j A^a*Jl_J Lc-^aLo (JjVl A^a*Jl (jj^aA ^ali-1 (lift 

1 0 JJ^aLi*-ll Aj j aA-aC. I 4 J 4 fljja l 3 Aj B 4 iijja l IAjA] JS ^llil Jli^j 

J jjiUll lAl^JI 80 ,70 ,60 ,50 j JjVl ^ 40 j 30 j 20 j 

.dJlilll t_L-all ^ 120 , ^ * ‘ 100 , 90 

^JlAll ill ^Jc. 4 a 1 ^ t ° 1 ajjj^a ^3 t a^Sj^all ^jj A3 

B DW 10^0, 30, 40 


DW 50 , 60 , 70 , 80 
DW 90,100,110,120 

i^Ull ill ^Ic. ojjj^a ^3 Ajj^aA ^'■ a '.J 

B " DW 10,50,90 
DW 20,60,100 
DW 30 , 60,110 
DW 40 , 80 , 120 

I a t. .a i da » j j ■ —> , d ( a^a , ^i^li , di^sd ,ajii l_ll*Jl 4_a-a >d dl*J ^}j£,i 

lU .aJj d i*\. (_}£l_da (jjA_l (jjliajj_la]l (_jl a (_J— aL*A]| (j-^aJ £_LaaA ]| Adi 

Ada ( Lg_l (_j^al%j]l ^aJJ >d jl' ( a , dl jj_alic. Cl±il£ IaI t da t da Ail jAa 

^_3 ^j_l aK A^a*JI (_JaI*A]I IaI A^j-aC. A^jaC. AAl^la (_JjJa&j La£ eAAaA 

eAAaA Asia. 

oA1_C.Ij ULJl dl » 111 ^£.\ -si ^_3 t a ja , --i A\ a_« ,_) A »*i\l Aic- A_il d AiV La£j 

VIj ^jjj* Hi ^3 t aj^a , (jj^aj AAl^ia jl_Ac.l i— laa (_£^>a.l AjlIj Ajla <_}aIxA]I 

jaAj t da ( da ^3 I a ^a , ^ ^li ^jj^_aj ^aA IaI aA_lAc. g.1 dal (A lAaA > a 

A^jaC. A^j-aC- Ajf.lj3 

I^aixSl QljMg Aj4aA 

^_3 4_ll^aJ ^a-J AA 4_ilj Aj— aC. [\| j t a , |y| 4_j fa i ajja ^j| (^jAajAisI 

Aalj j t ^alc. (jj^aj] Aj^jila-all dLiLaJl AAc. S U^_5 4 ° 1 «a I da ojjj^a 

dlla. ^ s=2 j Byte t> ® j'-rF o^jAA ^Ua s=1 u' ) 

A [ | \l (jl^jic. AiAaj L-IjIJoaII _ ^ Word a jLjC. Jj^alic. (jj^ali 

'i ] 

)(_jAiAl j }ia (__ 5 -ic. AlAai ~jja'i . n 

| ^ j Ldsll ^ jadic. J jS ^jlda ALaj] . 1 

i Sj^all (Alii j t. d» \1 (jlda ^Lajl _2 

fa (jl^iaJl Ajj^aj ,Aii JjVl U-ddl 

J>-Q1C. |\| j&> <■ a j..o (_J£ ^3 ^)j^aLi*Jl AAc. U^J 

A + S * N (jljdll <jgi djjdi L_dall ^3 J jVl jdall 

A + 2 * N * S All^aA .alii dllAll L_ddl ^k JjVl 

A + (1-1 ) N * S is* dj^aA ^li I t_ddl ^gk JjVl 

|4_ijlA]l ojlaall jVl 

( d-aJl AjIAj (jl^jjc. (_j-a ( j - 1 ) * S >l ‘* .'„' LS^ dj j. a j ^a3j Jj^adll 

d-ail t d j_k-ajdl Ia^J Adl—uoll ^-a^aLdll AAc. j_A ^ j - 1 ) *•— 1 la^ AA_adl 


-m- 


SUST 






Sjjj^a (j-^" Uj^ 1 ' *— S_j3j^ia 1I <^3 /\ [ I ! j ] (jl^jic. ^. U ^J 

jA t Sj^a l 5a*a 

A + (i -1)xN x s + ( j - 1 ) x s 

■ l '^- 1 x ■' 4jLl_iai]| 4_iLl^)ja]| (jaaj 3^jaC. 3^jaC- oj^ja<a ^^3 t iijja . ^»^\l jjj^dj ^aj |j|j 

j* a [ i , ]] j ^»H j' u> 

A + (j-1)xMxS+ (l-l)xs 

o JJ — kaa ^ — a (j j — =^a 3j — aC- I\| J u_a — kaa M cs — ^ (-£ j *^J A *— ijS — a^aall 

t i*_a t Sj_a 

| U_Sj>^a]l 4_ll3j (jl^ic. _ "I 

j 3ja*Jl 4_ll3j (jl^ic. .2 

3^ja*Jl (jaaj ^3 (jjjj^aic. (jjj £33 4-ild ^ _3 

' JaJl 

_jA | |a3j ( La<a]l 4 _i|3j (jl^jic. jji 3^J jJjjUll ^3 (j n)-a‘l\lj _ "| 

A + (I - 1) + N x S 

_jA j ^Sj 3^ja*JI 4 _iI3j (jl^jjc- (jl Ai_l (j^lLall ^3 (j n)a*i\lj _2 

A + ( j - 1 ) x S 

(jjjjlaala j)J ^Jj^aic. j)JJ dllild]l 33c. (jli t flj^a ^^3 j > «a AC- (ja l_il3] jV _ 3 

N X S 3 jaC- (^3 


I based - indexed AjjjxSI ja^j 

j)C. SjLaC. _jA <_Jal*-ai] 4.^.1 jV I (jl^jic. (jjfLl 3-a -a *1 \ l l3A <^3 

( BP ji BX) O 3C. 11] I (J-s>«a dlLlji^a _-| 
(Dl ji SI ) 4ja^)$a]l (J>*«a dlUjl^-a _2 

j-lilLa] 4_^.ljVI (jl^jjc. (_J^_uLa Ljbikl .3 

(t-llLa jl 1 - ^ ja') A^>\ jVI dulfi (jljJC- LjjLlkl .4 


DS J>aaxllj 3. Wall (xJaLall ^-3 tilli jjjfL BX ^ lil 

SS 3 3a^a] l ^Wdt l ii]]3 jjjfL BP J?-^l ^l3adJ lit 

j _]x a 4jL^}]a (ja jJ^lj <_Jal*-all AjIjS 

1 . Variable [ Base_Register ] [ index_Reg] 

2. [ Base_Reg + indexReg + VAR + const] 

3. VAR [ Base_Reg + index Reg + Const] 

4. Const [ Base_Reg + Index + Var] 

l j^)l id. I j_Jal*-a]l AjIjS 3ic- Jj^alj3t]l L-UJjjj 
2 |»3 jJl BX (_1> *«<a\l CllLjjla^a Cl±jl£ |3|_3 A aK j_l*Ila \J\J j)S (_j3ajjjal bHa 

^-jJa^jJ (SJ-3J A aVi-Na\l ojj >.ol ^gJLii]l j^aVI .4 ^Sj-]l LS - ^" L$J ‘^J SI (_!> *«<all (jl J 

/\X (J'S t«a\l W+6 (jl_jj*-il 3jc- a^)£l3]l CllLjj'i^a 
MOV AX , W [ BX] [ SI] 

MOV AX , W [ BX+ SI] 

MOV AX , [ W + BX + SI ] 

MOV AX , [ BX + SI ] W 

jj3» ill dll 3 dlli _adaa]i ^a L Jaljd]l 3jc a3lc Jaajil l3A ~l3-v*i . u\ ^ajJj 


- H • - 


SUST 






WOrdS (j-C- 0 jl—AC. j_i^aljc. 4 _J eA-aC-l ~] j t 5 4 _J A 4 3 _j 3 _i^a-a 

Based - la-d LaAdLud-a ■ -A' t a ■ --i t a ■ S j j • -j ^_2 (j j a 

es-3 * j-M £-da j .1 :^VU <* jij jj Indexed 

OJliiJI (■ dalt 


:JH« 


£-ll^}ll A>-a*Jl j >. ol 1C- ^3 • ^aS^I £jJaj .2 

^^3 £31 cLlllj]l l ddl ^3 j j. «dc. Jj'-I :JaJl 

A + ( 3 - 1 ) x 7 x 2 = A + 2x7x2 = A +28 
MOV Bx, 28 
XOR S I ,SI 
MOV Cx , 7 

CLEAR : MOV A [ Bx] [SI] , 0 

ADD SI ,2 
LOOP CLEAR 

^g3 3jA*jl ^g3 j>.o ‘iC. j_Jjl -Y 

A + ( 4 - 1 ) x 2 = A + 3 x 2 = A + 6 

Ad^jll 3 ^a*JI ^3 (jjjjldLa <_]£ (jjj | \ x V ) J j. dir. 1 £ 33c. A^.jJ 

MOV SI , 6 
XOR BX ,BX 
MOV Cx , 5 

CLEAR : MOV A [ Bx] [SI] , 0 

ADD BX , 14 
LOOP CLEAR 

: XLAT >>Sn 

.4 _(_£^dV ua dll jl <41 cj l_ftdil £-Udi dll 3AllajJI +< ■» ' ^_3 

^i-i Ci j*s Jjd^. o3 3 -s / a Byte (JjjdJ ( d^LaL*-a (j jAi jAj ) XLAT _>®VI 

4_iIaJ 4_djVI (jlj_ic. cs - ^ - BX <_]> >h«qII AL <_]> >«.a\l dilij'i^^i (Jj^di 

; ^Vl ^j£jj cJjAaJl 

j jd» \l (jlj_ic. 3-l3dll BX l)~> >«<all <^1 AL (_)> >«<all dll_lj!d«a £.a^ _ "| 

AL cJ~> ‘ <__ 5 -S tdlj Aic. a^)£l3]| dllljd-a £jJaj _2 


Slla 


‘B’ L §\ 


■djjj Fh j Oh (j^-J £-AJ f- 3 J 4 _j AL J > u' l-K 3 j^ 3 ' 

42h -J Och j 36h — J 6h Jldl^il ^l_i bliLa) ASCII ^ 'j^-j 

( 

TABLE DB 30h, 31 h,32h, 33h, 34,35h, 36h, 37h, 38h, 39h 

DB 41 h, 42 h , 43h, 44h, 45h, 46h 

^‘c’ ^^>11 ch (Jl^jdl Aic. ^-La) ^J-aVI I Add I ^aJJ lillj At- 1 j 

Mov AL , och 
LEA BX, TABLE 
XLAT 




- m - 


SUST 








^loVi joiL) 

otLaiii uj! _ 'i^S-uiA 4_c-Lii aj 

Au a1L» jll Ac-Lllaj (JjAa. 

TITLE secret message 

.MODEL SMALL 
.STACK 10 OH 
. DATA 

CODE KEY 

DB 65 DUP ( ' ' ) , ' XQPOGHZBCADEI JUVFMNKLRSTWY ' 

DB 37 DUP ( ' ' ) 

DECODE KEY DB 65 DUP ( ’ 1 ) , ' JHIKLQEFMNTURSDCBVWXOPYAZG ' 

DB 37 DUP ( ' ' ) 

CODED 

DB 80 DUP ( ' $ ' ) 

PROMPT 

DB 'ENTER A MESSAGE , ODH , OAH , '$' 

CRLF 

DB ODH , OAH , ' $ ' 

. CODE 
MAIN PROC 

; initialize DS 

MOV 

AX, 0DATA 

MOV 

DS, AX 

; print 

user prompt 

LEA 

DX, PROMPT 

MOV 

AH, 09H 

INT 

2 1H 

; READ 

AND ENCODE MESSAGE 

MOV 

AH , 1 

LEA 

BX , CODE KEY 

LEA 

DI , CODED 

WHILE : 

INT 

2 1H 

CMP 

AL , ODH 

JE 

END WHILE 

XLAT 


MOV 

[DI] , AL 

INC 

DI 

JMP 

WHILE 

END WHILE: 


; GOTO 

NEW LINE 

MOV 

AH , 9 

LEA 

DX , CRLF 

INT 

2 1H 

; PRINT 

ENCODED MESSAGE 

LEA 

DX, CODED 

INT 

2 1H 

; GOTO 

NEW LINE 

LEA 

DX, CRLF 

INT 

2 1H 

; DCODE 

MESSAGE AND PRINT IT 

MOV 

AH , 2 

LEA 

BX , DECODE KEY 

LEA 

SI , CODED 

WHILE2 : 

MOV 

AL , [SI] 

CMP 

AL , ' $ ' 

JE 

END WHILE2 

XLAT 

MOV 

DL , AL 


- m - SUST 



i , " jUj a ./? U o\\ 


INT 2 1H 

INC SI 

JMP WHILE 2 

END_WHILE2 : 

; return to DOS 
MOV AH, 4CH 
INT 2 1H 
MAIN ENDP 

END MAIN 




0150h 1500 O' j^' 

0200h ^ ji' LS y^ 2000 O' y*^ 



.1 


AX 

(J*\ m,a]| 


BX 

(J*\ m,all 


SI 



Dl 


O'jjjJl 

Juc. 

S. jSlill 

O'jjjJl 

Vic- 

S jSlill 

O'jjjJl 

■Ik. 

S jSlill 

O'jjjJl 

kk. 

S. jSljll 

0'jj*-Sl 

O^ 

s. jsiui 

jj*^ 4 Beta 

^likall 


O'jJC- £-kaj 

(a ^ ^ ciijl£ o') aOIOI 


a- MOV Dl , [SI] 

c- ADD AX , [SI] 

e-LEA BX ,Beta [BX] 

g- ADD BH , [BL] 

c- MOV AX, [BX + Dl + beta] 


b- MOV Dl , [Dl] 
d-SUB BX, , [Dl] 
f- ADD, SI], [Dl] 
h- ADD, AH, [SI] 




A DW 1,2,3 

B DB 4,5,6 

C LABEL word 

Msg DB ‘ABC’ 

iVI Oh 4 l s' . C 4-aI jVI BX J > O' O^ 3 

jj’lnMlI ^3 L^JuJaj ^aJJ ^ A ' 9 " ^ L J j; ^ J ^ ‘ AjMII 

a- MOV AH, BYTE PTR A 

b- MOV AX, word PTR B 

c- MOV AX , C 

d- MOV AX , Msg 

e- MOV AH , BYTE PTR C 

(pop J push _>«' jV ' V) BP .3 

> *aj uQ^aJI ^3 jilL^ (Jjl A_aj3 (JajJjojI /I 

‘-yy st_arr _>^*^' ^ j (JjA-£a 1I 5 <Jj' £E_uij| /l_J 

S_i]U]| ST ARR O'j-^' LT* <-o 3 ^g_3 A LaaO £_kaj 

'4*a j ST ARR+2 j ' (J 

ij j lLa-j b j word o- 4 j-^lk. 10 cs-^- lS j 'i~\i A LhaIjl^.) (jjSjLi^a iLk] .4 

Byte c> 


- ur- 


SUST 






a [ | ] ) S^aILia aA ^JUllI L-fljq k^xaW (j-a jks~i\<Z* (JS ^2 £jJa f\ 

£jJaJ 

A [ 10] J-^Sfl j^aiaJI ^ ^-Jaj j-^alwJI J£3 ( lA^Aj A[1 + 1] 

.A[1] JjVl 

<— Sjq ^j.3 0 LS - ^" L$ J C5~^^ ^k-aUaJI DX l)> > m - 4 " ^ ^Ab /^-l 

. A 

JLikj j_j] ‘E’ i—ij-iAi 31 lS> >«•<>]' ^5-3 ^ 4_j 3 l3j<U.^»,a\' 3 1 (jiajjal / 

(Jj -\a\\ jj-jj 1 'E' *— j aj^JI <ILujj]I ^gk (j] ,<JLuij]l 

cf 

I , J f^J _j pj 4 j Find ij ls - 4 -^ plj-aJ l-iASI .5 

Sjjjua ^j-S 33-A- 4 (J • 4 >N (3-® *— ■■^>■0 j A_j-a*J1 j | ^-3j *- 

BX l)> (j-S i j AX l)> m- 4 " | _JJ*Aa]I J 1 J3J j> mIj fjfi-} 1 Aa<a 1 

QX (J> m- 4 " ( _ s j 3 i— Sjq >.^><a\l <j!aJ 3^jAc-j Cx (J> m- 4 '' ^ N SAaC.'^I -lic-j 

. DX j^' yi 3^_? 4C ‘ ^Lawjlj *— ^jjL 

■4_iU£l] gc^tjj 

(j-- 4 1 l^ia i . - ' jjjjj jUiiLuilj BUBBLE ^ p-lj-^l 4 jIjS l_i_j_!LLiaSI _g 

Bubble Sort Aij^ja-AI <■ 7 iii^)jJl 44/43^3 ^. ^Ia^jLujLj Aliij 

BX l)> > m ‘ 4 " (_y3 ^k^LiaJI .liC-j SI l)> > m ‘ 4 " <_5^ 1 3^j^ c- <J jSj > m\j 

4_jl_i. (^j-lc. ^jj'i-v^ll j ^lii jV I 3-® ALmlui (Jl_2k3^ (Jljjuu l. i&i 

^ (iUj ,i*j Bubble p-I^Aj . Jala -ia.1 j BLANK ^lj-3 1<a g nj -i=>aa ^a.1 j 

t a \ jj 3 ] aj ^ (, Q ^Q i ^ ^\t i ^ • f~ Ac-LlLvl 

; AjiUll Jlla 

? 1 2 6 5 3 7 — — 

1 2 3 5 6 7 

^JLAl j^ill Bubble ;AJA^2>3a 

A [ J ] < A[ J — 3^ 'A 1 a [j - 1] e° A [J] J^l N c^! 2 3^ J ijVl S jJI 

1] 

N 3^-°" is^ ^>jSI ^ l\«a» \1 o-^-J 

A [J ] < A[ J — 3^ li) A [j - 1] £* A [J] JA^' N-1 J) 2 3* J :^l i ,jJ! 

1] 

[\|-"| 3ILJI !^2 ^Aaj ^ o-^-J 


A[1] J A[2]3i>-*j* J ' JAM A[ 2] < A [1] 3^ 'A 1 :N - 1 Sj^' 

;^U]| (jAa jlal .7 

CLASS 


DB 

‘AN 

‘ , 67 , 54 , 9 ,8 , 31 

DB 

‘HASSAN 

‘ ,30,50,59,42,53 

DB 

‘AHMED 

‘ ,65,73,85,18,90 

I—Sjjik 7 (ji pLa-ui^l (AL 


^^—3 ls~^^ djL^j^-ll Ja_juijlxsj L_J_IlJa]l ^_ui! 4_ c.1 L . ' 

^j~v ..-o Wj^ 4 t — llil “vl-aVI 

4_jIaJI Aj^)*-<s ^l 3 LgJ j i^t'ic. 100 ^-) *— i 3jS,t.-io ^-a (_J-alaAj L_LjSI _8 


- m- 


SUST 



lij 0 U -,/Q O M 


(JIjjjjJ dLIi Ajuj .l_jjj>» 4Jic.ljijaj LJj 3 *• a \ I (. - 1 jjjlb L_S^)^ (J£ op. 1^)3 

.ESC ^LiiLa ( _ s Ac- ^~ ) * Aic. 

; JjiHl] Jlla 


?A 

A 

?D 

AD 

?B 

ABD 

?a 

ABDa 

?<esc> 

CjLjj 1=^ ^Ukl XL AT >-Vl ^^LLuu (jUI J PRINTHEX cs-*-^ «■' >^j .9 

(JL i«lV ~ (JIjj-juU p.lj_^VI L-J^)-a. . j. > aC- 'LLjuiljLuJI ojj >^i\I ^^.3 EX l)> “Malt 

d u3 (^Ulj ||\| HEX P-I^^VI alAadullj dllij CllULk 4 (j H® (jj-^ 4 jdc. ^gjuilAjui ^3j 
L^UI ^jjl 4_&Ula] PRINTHEX p-lj-a-VI p'a-L ^Jj J . <LUI p.lj^Vl <^a 4 jjL&j 

.^c-pUjj]! ^^3 4JI2O] 


-u«- 


SUST 




JuasJI 

String Instructions J'-jYL-ii' £■« j' 


Luli ~ lat 3 L-a£j .CJ^*J7 L *ad]l £-a cJ^aLtlj ^li]l j^aljVI (JjliHijai lAA <^3 

(j^a 4 c. A •*■ * 1 lj— ] ^iLdlldj t (_j-a t S^jii^a-a 4_j| ^Jc. til £-a (_^aL*JJ 

j^aljl IkjJ LL ^a 4 .^»l-v\l .^»/'\l j>3_A £--a cJ-dAdtlj ^^Lill j^aljVI 

c^W 

(jl^al (jl£^a (j<a (^J^- 1 jl 4 _ILjj^} ^joiJ * 

4_Ludljuo ^3 4-al£ jl (j4*-<a t (jC- L " fll * 

4jjudLuj ^3 t SjaJ (jd^id * 

IdAadl j^a^jll (j-a 4jjudLuj 4djULa * 
j-aljVI (_j-a 4 <~- j ^ 7 - Aj lA3_iijj (j^ad cldl_lla*Jl e3-A 


ial-adi 


■■^ l-Uld 






4_jIj£ C—lllal dd 4_dLa*Jl eAA (j^Jj (Jjdl_ud]l £ j_^Jl ^3 4_a_iJa^a]| 4 aL-v ^ll 4d^j*J| 
^»d-d (jl j)-^aJ 4 l ^»1 -v Ly-s.*' . nl 4_11_^ ^_3j j—aljVI (j--a 


(_Jjl_uj^)]| j ^_y aj . .o ill j^aljl ^al 


■ikd-aul 


cJ-Jt-ad 1 _axj Ja _22 Y •v ’i j j-aLd LdA 1 A3 dfldd 


(jlSl eLadVI JAjsj j-A j Control Flags ^ <JjW^ 


:DF <jja 

j-A eLadVI jj^dd 


Aic. 01 j 21 ^l-lidjjjl l ajj Cdd^. ^wa 1 ^aljl A-a V-aLtdil 4d3 ~*j j . a 

j>-a 4jc-a (_J-aL*j]l Lai _(_j-iad]l £-a cj-al »*tU jjLjij^ia LJldAj .Cj^C L *^' £-a cJd>l*d]l 
(j<->1 \l (_g3 JjS j4-Ld 21 Dl (_)> >«<a\l 4_Il_aJl e3A 4dl3d]| 

^g.3 j ^Ldll c_aj_^Jl jdjuoli] cIiLLsl joiaII diLjjla^a SjLj^j (J<aLid]| (jla ^jJLilLjj 

.DF ‘LlLaJl oLa 

Ajc- (_jdajJl ^c, <_J_-aLatIlil (jl Llli ^ ’l» a] ^jj^Jl (_j-3 1 ^ !i)j 

_4 i,i ali cl jH ^ul» dlLjL^a ^waUL - - ^LLj 4_lLglJl 
j-aVI ^alAilLujLj oLidVI (J3J4J jij^a 

CLD ; clear Direction flag 

^)-aVI ^lAilLujLj (jjdJl 1 (LLj 

STD ; set Direction flag 

.cSj^Vl (jjUJl j^ljVl oLa jjjj Vj 


LaAlc- S^Lc. 


:Movinq String Jjj 

:^u]| ^dj*d]i ji£ lii 

String 1 DB Hello’ 

String2 DB 5 Dup ( ? ) 

Lll3. -S . J lilAj ^j-lLill (Jdaill cJjVI cJ-alll (j^a 4^_uij cJ-aC- LjJjlj 

^alj^)j]l ^3 (jJdlLujj ^c-a-^ -lie. jl (j-a 4 -v , aj Aj^}j 


VI 




cUl 

^Lt Vj ES:DI u'jLjJI c^a s J^'^' ts-Jj DS:SI u'jL*Jl ^ S j^llSl djbjl^a 


CllV-al—Adi j) j3_J j — a I J-Aj MOVSB J-^aVI 


-'I Y A- 


SUST 






dll jjl^Q 
(Jl-iLa^j . 




1_i£jjI 


■ajlijl ^»J _1 t J_aj d*J _jd^a<all dll Ijla-a J J-UU 


^ jJl ^Jc. oLdiVI jl-£ dJjj DI:SI u ..^> J “ ' 


l^ull dfljlb ^ Y ^AJjudiuj ^ic. JliLall ^3 ^ 1 )aL-L. ^cjoii lillj ^Ic. 


MOV 

MOV 

MOV 

LEA 

LEA 

OLD 

MOVSB 

MOVSB 


AX , 0DATA 
DS, AX 
ES, AX 
SI , Stringl 
DI , String2 


^5-3 oj^IaJI ^g-3 £_a (J-al*JJ jO Jji jA MOVSB J-aVI 

_di j diS j 


:rep 

£_daj ( d-l C-Sj^jaJl (_j-a . -Lais oA^lj 4-ild £-a MOVSB <_J-aljtll 

(j-3 (MOVSB J-oVl ■ *! jVl'l JdC- ^ 1 g xa (_J^aljLj]| t—lj l)a<all L_ajj_aJl JdC- 

^aVl dali c!llj CX cJ~> ‘ 

REP MOVSB 

<_]-£ AaJ QX dlLljia^a (J^>3l jjjj _dll j )-a]| (j-a [\| JJlC- MOVSB _>«VI .\lVn ^ll lilldj 
^Jld]| AjUi£ jj^aj ^UilUj .CX=0 4-aii ^ rn^iY (^ds. MOVSB J*Vl dili 1^13 a j^a 

ojj^ll (jjJ-uJI 

OLD 

LEA SI , Stringl 

LEA DI , String2 

MOV CX, 5 
REP MOVSB 


j String 2 Stringl ^ jL jj 

_ 4 , .■ ^ o 


l i&i 


JaJl 

j-ldl Q| j ^4_i3 <— JjVI J43 l1a]I 4_llg-j j-ldl SI (_]> >«<all (Ja'dl 
1 5| ^j^iVi'i lillj dj ^^-jl-ilil 4_lld ^1 

^*n >>i 4_il C l oj^a <Jd d*J 2 — 1 DI 4— ad dajj O' Vj (°^- J ?^V1 <Jjj-4J (_j-9 

.1 -} d^)j O^J MOVSB _>aVI dill dtJ "I jl-daJ 4jl_ij2a*«a (j<-al Vll 

LEA SI, Stringl + 4 
LEA DI, String2 

STD 

MOV CX, 5 

MOVE : 


MOVSB 

ADD DI , 2 

LOOP MOVE 

:movsw >>Sn 

(js- Vd 4_Lal£ WORD j»4j 4JUJI odA o^J MOVSB j-«Vl J^La 

ES:DI O j 1> »i ^ l lj jda«ll (j'j-^ cs-^j u 1 J+Al DS: SI u .^> UJ^JJ Byte 


- \ H 


SUST 





j|33aJ DI, SI jjjl> >n<a\l dl_ljla*A (j-a l Vi I jl o3l_lj .^3jliadA]l (jljjdl 

j' (A qp _ g 4JU. ^_a S3l_ij) eLdiVI Vaj 3 4-Laia. 2 

(DF = 1 ujA 

:JH« 


t ijqi.,-i.all ^3 

ARR DW 10,20,40,50,60,? 

(jjl'S m<a\l (jl (_j^ajJi3l .40 j 20 (jA<a3j-Sl (j^J _J&J 30 ^3j^l Jldll t— I jUoaII 

. ^guji £^0 u' j^Aj es j ds 

:JaJI 

30 ^ jll <_AA <jAi ^ 4*JJ Sa=Jj VjU 60 , 50,40 <A jVl Jfc A 


STD 

LEA 

GO 

M 

ARR 

+ 8h 

FH 

00 

Points 

to 

60 

LEA 

DI , 

ARR 

+ 0Ah 

; di 

Points 

to 

7 

MOV 

REP 

MOV 

CX, 3 
MOVSW 
WORD PTR 

[DI] , 

30 





IStorinq String 

(jljJuJl ^-3 SjSlUl ^-3 AL dl_ijia*A JJlJ STOSB J-®Vl f3*a »n 

lil 3_s0^J Q| 'aaII dll jjl^A ojl—l j d-J 3x_l . ESiDI j)^A ‘ aaII j 3. W a] I 

DF=1 dul£ |jj d^allij all J DF=0 <>-^l^ 
ojSlUl AX J > m < al l dlLljla^a (j-l jdd STOSW J-®V I (jli (J-JaIUj 

dll ;j*ia ^ (jl l da j j| aJ 1 j j ij . PS: Dl (j4^>- jaaIIj 33_a-all (j'j; jail 3_ic. 

oLdiVI (j jJJ Aaj 3 L-Luia, Q| ^J?- ‘ Al 

Stringl AA ^ ‘A‘ ‘-ApJI 00=^ 

LEA DI, Stringl 
MOV AL, 'A' 

CLD 

STOSB 

■4j^aj 4ilmj QjjaJj SfljS 

Ja_S3 3_^.lj a^l^-il ^aj-Sj 21 h A-J dx-lalLaH «.|di ^^-3 "| ^.J 4_A3d]| 

. STOSB j*VI ^lniluAj dijj^Jl j)A a (jj^dllJ Oe.1^3 j^A 1 

LgdjUij uJjjsJI QA Vc j)A->A 0«.l jL ^ajL READ_STR * ' J^V' 

Carriage (Jld^VI ^Lli* ( _ s _lc. Jai-dallj 4 _c. ja-> a ^ gVn Sj^IaJI ( _ ? _3 


^g_3 4_i ULjaAI sc-lj-3 L . 'J? j-IxIaII 4_^.l jVl (jl^j-ic. £_ilajj 

BX (_]> >«a\I ^^3 l^Jld^l ^alj L-Sj^j^Jl 33c. s3lc.l_l «.I^)^.VI 
jA Back_Space ^CiiA t5 Jc. -L»_da j > ^ j-^ Jld3l f 3dl > M a \ I 

*L*yi lf® t - 

Chars_Read = 0 
Read a Character 

While character is Not a carriage Return Do 
If character is a Back_Space Then 

Chars_Read = Chars_Read - 1 
Remove Previous character from String 

Else 

Store character in String 


. Return 
j_^.yi «.i3i ^i-i 
□ | (J -s > « a \ I 
LkdS lit 

.9 jAl t- a3a. 


- \r- 


SUST 






Chars_Read = Chars_Read + 1 

Endjf 

Read a character 
End_While 

\ £Lo^j]I AiLj 


READ_STR PROC NEAR 

; READS AND STORES A STRING 


; INPUT: 


DI ODFFSET OF THE STRING 

; OUTPUT: 


DI OFFSET OF THE STRING 

f 


BX=NUMBER OF CHARACTERS READ 


PUSH 

DX 


PUSH 

DI 


OLD 

XOR 

BX , BX 


MOV 

AH , 1 


INT 

2 1H 

WHILE1 : 


CMP 

AL , ODH 


JE 

END WHILE1 


; IF CHARACTER IS BACHSPACE 


CMP 

AL , 8H 


JNE 

ELSE1 


DEC 

DI 


DEC 

BX 


JMP 

READ 

ELSE1 : 


STOSB 

INC 

BX 

READ: 


INT 

2 1H 


JMP 

WHILE1 

END WHILE1 : 



POP 

DI 


POP 

AX 

RET 

READ STR 

ENDP 


ILoad String 

(jlj laJI ^—3 AL (J-s >«<a\l LODSB >nj 

D Aaj 31 cJ^ jl _ DSiSI 1 iuJI J AW 

oL^jVI ^ L . u tdljj 1 

CllLjjia^aJ AX (_)> LODSW >>ijj 

D Afljj AaJ 31 cJ?’ jl . DS^SI 1 luaJl J AW <a]| 

oL^jVI (Jjj-iJ LS^ <Aiall (_Auia. lillij 2 jl-lLaJ 

(ji A&ljla 

JJc. SI J^udJ) L^-J] 4-C-l jJaj (SJ^J Disp Str (^-aulaII ^Lill e.l_^VI 

BX cJq- ‘ ^g-3 l^jc-Liia (. - a^Ua^all t 

For count times Do 

Load a String Character into Al 
Move it to DL 
Output Character 
End For 


- \n 


SUST 






^jA^llI 4 jlL _jA IdAj 

DISP STR 

Proc 

; inputs 

SI : offset of the String 

r 

BX : No of Characters to Display 

; Outputs 

None 

PUSH 

AX 

PUSH 

BX 

PUSH 

CX 

PUSH 

DX 

PUSH 

SI 

MOV 

CX, BX 

JCXZ 

P EXIT 

OLD 


MOV 

AH , 2h 

TOP: 


LODSB 


MOV 

DL , AL 

INT 

21h 

LOOP 

TOP 

P EXIT: 


POP 

SI 

POP 

DX 

POP 

CX 

POP 

BX 

POP 

AX 

RET 


DISP STR 

ENDP 


IScan Strinq <j^ <_s^ L “ ia ^' 

(_jj_£j 4 aja]| ed& e3da-a 

4—uS 4 — i cJj_aJl (ji (j_A a£UU SCASB J-aVI fdd. mi 

U-* ES:DI u'jZuJl die. 

S^SIdll ml ' j\s. * ^ j l-i ' AL (_1^— 1 uidLi 

Vj (jjl— nil £_3 j ^li_! 4 mil 4 ^ A t < AL mdl dll ajUa^a 

<- 043 L_1 uia Dl [_]?• “ 

la]I ml ' a (jl jy^aj ji e^l—ij d_i j-aVl did du 4 -v mil 


.eUJVI 

AL t> Vd AX 

£-a (JaUjj ^ j SCASW t^A ja!>U 4dliill S 

_£LaI_1^)j]| 

L>a C5^' * <_K= SCSAB c?Aj JaVI ^cAdajilj 

Stringl 

DB 'ABC' 

MOV 

AX, 0 DATA 

MOV 

ES, AX 

LEA 

Dl , Stringl 

MOV 

AL, 'B' 

OLD 


SCASB 

; Scan first byte 

SCASB 

; Scan second Byte 

a 4 j\a»\I (jl dl 

&_l * (_£j1_uaJ ji k .all (j_j£j JjVI ^)aV1 did dt_l 


.‘B’ jA j 42h l>« ‘A’ jAj41h 

■ ^jjlajall (_gjl mil dlljj ‘ .all (jjjJJ £3 j ■ " 4dlii]l o^aII ^^3 

^_3 -j-d' U 4 ( Sj^jaJl 33c. £jJa j ,d-l (_j^aj 3Aa-a t (jC- dladl Aic. 

^>aVI Alili ^aJJj QX 

REPNZ SCASB 


- \r\ 


SUST 






QX (_J^—ula 1I dll_Jj!ia-a AX cJt*- L " il A Qj^o ( ^Q-ia L " ' 

^a-lc. Ajc. tiljj j. .all QX *Loj3 Jx-aJ jl l - J ( a^^Jl ( __ s -lc- jjA*Jl ^»JJ 

t a^^Jl ( __ s -lc- 

:JH> 

t Consonants 4_iSl_ud]l t sjq-^JI A >>i *\ j <— uSI 

.^Luj jj Vowels ^ 


:JaJ< 

initialize Vowels_Count and Consonant_Count to zero 

Read and Store a String 

Repeat 

load a String Character 
IF it is a Vowel Then 

Increment Vowel_Count 
else if it is a Consonant Then 

Increment Consonant_Count 

EndJF 

Until End of string 

Display Vowels_Count and Consonant_Count 


.MODEL SMALL 
.STACK 100H 
.DATA 

STRING DB 

VOWELS DB 

CONSONANTS 

OUT1 

OUT2 

VOWELCT 

CONSCT DW 


JU1I 


80 DUP(O) 

1 AEIOU ' 

DB ' BCDFGHJKLMNPQRSTVWXYZ ' 

DB ODH, OAH, ' VOWELS= $' 

DB 'CONSONANTS= $’ 

DW 0 

0 


■ CODE 
MAIN PROC 


; initialize DS 
MOV AX, 0 DAT A 

MOV DS , AX 

MOV ES , AX 

LEA DX, STRING 
CALL READ^STR 
MOV SI,DI 
CLD 

REPEAT: 

LODSB 

LEA DI, VOWELS 
MOV CX , 5 
REPNE SCASB 
JNE CK_CONST 
INC VOWELCT 
JMP UNTIL 
CK_CONST : 

LEA DI, CONSONANTS 
MOV CX, 2 1 

REPNE SCASB 
JNE UNTIL 
INC CONSCT 


UNTIL: 


- \rr 


SUST 





DEC BX 
JNE REPEAT 
; OUTPUT NO OF VOWELS 
LEA DX, OUT1 
MOV AH , 9 
INT 2 1H 

MOV AX, VOWELCT 
CALL OUTDEC 
; OUTPUT NO OF CONSONANTS 
LEA DX, OUT2 
MOV AH , 9 
INT 21H 
MOV AX, CONSCT 
CALL OUTDEC 
; EXIT TO DOS 
MOV AH, 4CH 
INT 21H 
MAIN ENDP 

INCLUDE PROCFILE .ASM 
END MAIN 


ICompare String j^j-^Jl 
j* ES:DI <_gi fij^lill COPSB _>aVI ^ J-N*U > n 

jjj_il Vj lilliJ 1 » j'i DS:SI jl j *'» ll Sj^liJl 

A_-oj 3 i— 1 ua, Dl , SI j?!?- ^.all elll—ljia^a C— Ljl ^aJJ j-aVI Ajiij .A*-J _ A a. lllll 

eLalVI (JjjJJ 


.Words cUa. 

t* 


CMF 

Stringl 

DB 

'ACD' 


String2 

DB 

'ABC' 


MOV 

Ax, 

0 DATA 


MOV 

DS, 

Ax 


MOV 

ES, 

Ax 


CLD 




LEA 

SI, 

Stringl 


LEA 

DI, 

String2 


CMPSB 

; sub 'A' from 

'A' 

CMPSB 

; sub 'B' from 

'B' 

CMPSB 

; sub 'C' from 

'D' 


(Repeal While equal) REPE j -“VLj jl j-£Jl <al.ikijJ S^Lc- ^Ljj 

jlLjLjaola (jlLtuall (jl jalLia AjjULall A_lLoC- jlj^j ^aJJ L ^1 AjjULa 

.^^Ijl Jia jjfL jl jja^^Jl a^.1 (_5jLolL pi |j| VI L_flajH]l ^jj Vj 

LjjiLLa]! io STR2 j STR1 u' 

1 ^3 j-Jl j j j j jjl j.^»’l\l jl£ I j| BX (_]> >H«all (_g-3 ^^1 

£ jJl <^jj yr^' U^' Ajj 3 jj STR1 o«jJ' j^ lj) AX Ja— Jl ^ 

. J jVI (_yaill <_Jj 3 Ajjjjj O^Jl jl£ lit 2 

MOV CX,10 
LEA SI, STR1 

LEA DI, STR2 

CLD 

REPE CMPSB 


JL 

JG 

MOV 

JMP 

STR1_FIRST: 

MOV 


STRl^FIRST 
STR2_FIRST 
AX, 0 
EXIT 


- \ri 


SUST 






JMP Exit 
STR2 FIRST 


MOV AX, 2 

EXIT: 




Iijrfaj Jiid o-aj (jp diaall 

4_ldld jj* 

->-a (J-a-j 

(jl dAdl] 4d^)ia j^a 3lLiA 



■^uji ^ jd)i u^i iii biiu 


SUB1 DB 

‘ABC’ 


SUB2 DB 

‘CAB’ 


MAINST DB 

‘ABABCA’ 


Jji £.dJl SUB1 ^ (ji 4_3^*-o] 


dual . wssai- 


SUB1 ABC 

MAINST ABABCA 




(j ya 4jjlLa]l £.dj JjL^j dl]Ui]l t a^^Jl ^3 (Jjjliaj ^adJj 

SUB1 ABC 

MAINST ABABCA 


J -V'-s.Nf 1 li& <jjLLall 4 \ . OJ^J 4_ilc-j jj A lalLa jjc. (JjVI 4 


dlll!i]l ( S^aJl j^a 

SUB1 ABC 

MAINST ABABCA 


U-c- SUDSTRING U-c- o jW^ SUB1 UJ-^JJ <3^-^ ^ 

Ujla. jjj3 jjj^li ^gTil lilj (JjjUaj 4 -" 1 ' , '*^J ^ lilj 

(_j-£aj]l ^3 JJC- ^<4 i ^-»\l (_j^ai]l (jj£L) (JjjLlaJ 

du^ STOP -} AW ^ ' dc. Uld |jl 

STOP = MAINST + Length of MAINST - Length of sub string 

4_l^ajjl^dll ^gJt> a 3&j 

Prompt the use to enter SUBST 
Read SUBST 


Prompt the User to enter MAINST 
READ MAINST 

lf(Length of MAINST=0) Or (Length of SUBST= 0) Or SUBST longer than MAINST) 
Then 

SUBST Is Not substring of MAINST 

Else 

Compute STOP 

Start = Offset of MAINST 

Repeat 

Compare corresponding chars in MAINST (from START on) and SUBST 
if All chars match then 

SUBST Found in MAINST 

else 

START = START + 1 
ENDIF 

Until (SUBST found in MAINST or (START > STOP) 

ENDIF 
Display Results 


^alji JjAaJl 


- \r° 


SUST 






4_al£i) sjjj ^ 

uijaJ) Sj^a 



u-Sn 

MOVSW 

MOVSB 

DS:SI 

ES:DI 

^CjoIJ 

CMPSW 

CMPSB 

DS:SI 

ES:DI 

AjjtLa 

STOSW 

STOSB 

AL OR AX 

ES:DI 


LODSW 

LODSB 

DS:SI 

AL OR AX 

Jj.aVi 

SCASW 

SCASB 

AL or AX 

ES:DI 

A^j Ul^J 


100h (_jl_j-i*Jl ^ Sj^luJl ^jlj ioOh jA) *-i si J > u' u^m 3 ' - ^ 

1 0h fijll 

L-fr? 1 01 h ^_5~3 Sj^lUI j'j 00h^ ^j-J' 4_f Dl J > J U^M 3 ' 

15h ^ J' 

200h u'j^' LS- 3 u'j 4142h ^j-^' 4_f AX J > u' U^P 3 ' 

20h 

25h (*SjM 201 h u' J^' ls* u'j * f 3 J^' 4 j DF cJJ^' u' J 

j-aljVI U - ® <_)-£ ^-2 ' ^ * <a (_J-aLx!i]l ^JJ CS^' ^ <Q. A^ll j ^Oj)*U«<a\l^ jAj^a-oll ^jJaj 

DL , SI u4^- jaLA ^ SajUsJI A * jail ^Uajj A 41 ill 


a - MOVSB 

b- 

MOVSW 

c- STOSB 

d - STOSW 

e- 

LODSB 

f- LODSW 




i ajjatllll 

STRING1 

DB 

‘FGHIJ’ 


STRING2 

DB 

‘ABCDE’ 



DB 

5 DUP (?) 


A-jl^j yr-3 JjV) 


0 -®L_ 

Ch® * j-? 1 4-C3£l 


ABCDEFGHIZ u^' j'^>V 
(jjjLaJl Jllall ^^3 (jy ^alll (JjAjHj 0-aLj^)J (U® 9- U^ t_u£l 

(_Jaa • J^l t a^aJLj Lj «® l ' j u^a-J 

STR DB ‘this is an ASCIIz String’ , 0 
DX <J > * « <® " u-alll A_^.ljVI (j'j-^ - t M J Length i^-^. *'u->j <■ . 

. CX ^ u-^' Jj^=> j \-. f 

U^ A jjjjj >jfij j-aljiM L>® ^ r - j ^ 7- «a C_u£l A aV'-v *\1 AjjjjsJi JaLaji ^Ia^AjojLj 


O 

:JM\ 


a- MOVSB b-STOSB c- LODSB 

d- SCASB e- CMPSB 

I^Ull L_flJ j )*j]l y^ajlal _g 
String DB ‘ TH *S* AR’ 

t 1 *’ t a^aJl (JIajHujI Uij aLLJI Ac-1 jjaj j A_jIj£j ^ 

'E ‘ 

] ( _ 5 JLi]| aJ y^ajlal .7 

String 1 DB TH I S I S A T E S T 
String2 DB 11 DUP (?) 

dilil—uLAll A_ll jl Aaj ^_ll (Jj^' u^*' " ^c_ui1j |»u-sj lF® «■ u^ <— iiSI 

.u-ail' l>® 


- \ri 


SUST 






































: AjU£H 

<_JjLa 4 _LasJI (jJ-li ^ 3-a»M (j-» Ij-SJ (J.^Q^II (j-a 4 _C- ja^a liLlLiA .8 

^ ^iUJI dili^jJl j cliliL^I aUjU MADAM I AM ADAM’ 


i _j-3 ((J-^ J ^» - a ) U-LliJl (j^aj ^al^aVI 


A)^a <jC.Liia 4 oe.IjiL ^ajiL 0-alj^)J A_u£l 

(_ j^a A)iaJ (_^aJI AjAii A*J _ (jjJljILa (jj^iajuj 

](_JlLa (jJ-a-Jl 4,3 -v\ SIaI a. Aj ^UijVI 4_c.LlL SaIc. ^»jj JjIa^JI .9 

123 

12465 

131 

"10 ^ (_]_i>^aJ (Jj. jaj A_^.l^j]l oj-AuC. ^^j£j 0Alj^)J 4 _jLj£ i. - 

(_J jlia-all jJ^jAolU ^ISjVl oAA <C-l a!j .CllULi. 

^Ull (_Jj3 LiA^jI ^Ll 1 ■«* Jl AjA^Jj (jjju^aj S«.lj£j ^aj£j 0 aU^)J l - il£l _ "| Q 

O^J' cUb STRING1 O^' J^k ?j*i lS^'j INSERT a?^ 4^' .11 

cpiai 


_ AAa^a jia ^ STRING2 
(JjVl 4-^.ljVI (jljjc. ^jJc- aSJ^S SI 

^lii]| (j-iiiil 4^1 jVI LS^- L sj^. Dl 

JjVI 0^1 Jjia ^Ic. BX 

AT^' <_K^' J c^C- L S CX 

4_l3 (_J-saj]l JU.A] L-ljUo^ll 4^.1 jV I (jl^jic. ^Ic. j AX 

SAjAsJI 4_^.ljVI (jl^jic. ^^Ic. Dl ~ djl •sj'^ia^ 

AjAaJl (j-saill Jjia (_£ji=kJ BX 

Aajj INSERT e-lj-^VI «-!auj N (^JJ uJ l,r °’ 1 (*jk ajj£I 

AjAsJI ^X-Liia aIIa 


•ilia 


u 1 


(j-A (JA1 AJ-^ 


N ^ajij (^ISlj DELETE «■ ' ,»] S-^l _-|2 

_tdlA (_j-a ^cjllll ^1 jill Ls^®J AAa-a 
(j-saill AS^" Dl ;Cj^iA4^1 

(j-iaill Jjia BX 

Lg^-ma i i 9IA5..-J! t ij vssJl AAc. QX 

4_La «.IaHjI t SA^Jl t. - (jliail 4_^.ljVI SI 

AjAsJI Dl ‘ Llil ^^1 

AjAaJl BX 

( AA£-j 4_La ^jolaII c _ S frljSj (“jk sAiSI 

.AjAsJI aH^' <^UL A DELETE A V ijUa-all 


- \rv 


SUST 



♦♦ ♦** 

Practical Applications 


(_p aju «.IaV £-l<a^l]l AiJ lg_}3 0-N.*i x H 4_i1a*JI 4_]laVI j (Jjl HI t ■' (_) j. ^» a\l |AA ^3 
^j.3 (JjaLjaall lai xiAjj ^^lll CllLaA^Jl alAkl mil ^ jbi Clb-Lllaj]! eAA l - ilc-l ^ 

jlg-bl ^uaxj Alijj 


j»UsUi (jk J^au ^^iSl JjLulIII jiUsu ajliuflS 4ij*-a ; JjVI JjjJalil 

^aijj AA_al ^^llllj J n t 21h «.Ia 1] 30h ^aijj A-aAlJl a'^al ml ^slb (Jj_nlall]l lAA ^3 

6.22 (JJLa i£~)~ ^3^)11 (jC- ajbc. (Jja-ubll ^aUaj SjlAjmal 

Amaallj g uij Minor ^ ; mLmVI 4_-ojall t _ s — A (_);» >«Ml ^Liaa SjlA_ma] (jl ^ i» ; (_£A_llj 

4 .a-lk]' iLL >j_2j ~j a] I oA g j Jal iH^VI ^u-j e-l-lbl Ia_A A » j ;Ia_^Aj 22 mall 

_lia.V alJ SjSlill (jjjjiiLa ah j AL Ia j jg ->"ij 


; program: DosVer.asm 

; purpose: gets the DOS Version using 

/interrupt 21h function 30h 

; purpose: gets the DOS Version using interrupt 21h 

function 30h 
; input : None 

; output : Minor and Major versions 

; usage : OUTDEC procedure in procfile.asm 

; update : 


.MODEL SMALL 
.STACK 100H 
.DATA 

CR EQU ODH 
LF EQU OAH 
MAJOR DB ' ? ' 

MINOR DB ' ? ' 

MSG DB 'GET DOS VERSION:INT 21H FUNCTION 30H ', CR, LF, ' MS-DOS 
Version ' , ' $ ' 

MSG1 DB CR,LF, 'MAJOR VERSION NUMBER IS :$' 

MSG2 DB CR,LF, 'MINOR VERSION NUMBER IS :$' 

■ CODE 
MAIN PROC 

; initialization 

MOV AX, @DATA 

MOV DS , AX 

;get dos version 

MOV AH, 30H 

INT 21H 

MOV MAJOR, AL 

MOV MINOR , AH 

/display results 

LEA DX, MSG 

MOV AH, 9h 

INT 2 1H 

LEA DX, MSG1 

MOV AH, 9h 


-U >- 


SUST 



c-jlja-vJaj ; -n J' 


INT 2 1H 
XOR AX, AX 
MOV AL, MAJOR 
CALL OUTDEC 
LEA DX, MSG2 
MOV AH, 9h 
INT 2 1H 
XOR AX, AX 
MOV AL, MINOR 
CALL OUTDEC 
/return to dos 
MOV AH, 4CH 
INT 21H 
MAIN ENDP 
Include Procfile.asm 
END MAIN 

L^j 3 J n t 21h ^ » lotLall «.lAi] 2 Ah lAA 

; La£ ^ya 


program: sysDate.asm 

purpose: gets the year , month, day, and day of the week 

from the system using interrupt 21h function 2Ah 
Calling Registers : AH = 2A 
Return registers: 

CX : year(1980 - 2099) 

DH : month (1 - 12 ) 

DL : day(l - 31) 

AL : day of the week (0 =Sunday, 1 =Monday, etc ) 
usage : OUTDEC procedure in procfile.asm 
update : 27/11/2000 


MODEL SMALL 

STACK 100H 

DATA 

CR EQU 0DH 

LF EQU 0AH 

MSG DB 'GET SYSTEM DATE : INT 21H FUNCTION 2A',CR,LF 

DB ' YEAR : $ ' 


YEAR 

DW 

' ? ' 

MSG2 

DB 

CR,LF, 'MONTH :$' 

MONTH 

DB 

' ? ' 

MSG3 

DB 

CR, LF, ' DAY : $ ' 

DAY 

DB 

' ? ' 

MSG4 

DB 

CR, LF, ' DAY OF WEEK 

Dweek 

DB 

' ? ' 

SUN 

DB 

' Sunday $ ' 

MON 

DB 

' Monday $ ' 

TUES 

DB 

'Tuesday $' 

WEDN 

DB 

'Wednesday $' 

THURS 

DB 

'Thursday $' 

FRID 

DB 

' Friday $ ' 

SAT 

DB 

' Saturday $ ' 


.CODE 
MAIN PROC 

; initialization 
MOV AX, 0 DATA 

MOV DS , AX 
;get system date 


-) t)- 


SUST 





c-jlja-vJaj ; -n J' 


MOV AH, 2 AH 

INT 2 1H 

/assign values of date 
MOV YEAR, CX 
MOV MONTH, DH 
MOV DAY, DL 
MOV Dweek, AL 

r 

MOV DL, dWEEK 
MOV AL, 2H 
INT 2 1H 

/display values of date 
LEA DX, MSG 
MOV AH, 0 9H 
INT 2 1H 

/ year 

MOV AX, CX 
CALL OUTDEC 
/month 

LEA DX, MSG2 
MOV AH, 0 9H 
INT 2 1H 

XOR AX, AX /clear AH and AL 
MOV AL, MONTH 
CALL OUTDEC 
/day 

LEA DX, MSG3 
MOV AH, 0 9H 
INT 2 1H 

XOR AX, AX 
MOV AL , DAY 
CALL OUTDEC 

/ display the equivalent day of week 

LEA DX, MSG4 

MOV AH, 0 9H 

INT 2 1H 

CMP Dweek, 0 

JE ZERO 

CMP Dweek, 1 

JE ONE 

CMP Dweek, 2 

JE TWO 

CMP Dweek, 3 

JE THREE 

CMP Dweek, 4 

JE FOUR 

CMP Dweek, 5 

JE FIVE 

CMP Dweek, 6 

JE SIX 

JMP END_CASE 

ZERO: 

LEA DX, SUN 
JMP DISPLAY_ 

ONE : 

LEA DX, MON 
JMP DISPLAY_ 

TWO: 

LEA DX, TUES 
JMP DISPLAY_ 

THREE : 


t Y- 


SUST 



4*1 I jJUP- 



LEA 

DX, WEDN 


JMP 

DISPLAY 

FOUR 

: 



LEA 

DX, THURS 


JMP 

DISPLAY 

FIVE 

: 



LEA 

DX, FRID 

SIX: 

JMP 

DISPLAY 


LEA 

DX, SAT 

DISPLAY : 



MOV 

AH, 09H 


INT 

2 1H 

END 1 

CASE: 



MOV 

AH, 4CH 


INT 

2 1H 

MAIN 

ENDP 


Include 

procf ile . asm 

END 

MAIN 



j]l 4ij*-a ; JjjJsjJI 

(j-C- J n t 21h 4_*_LatLa]| «,lAj] 2Ch 4 ■aj'sll ml ^sILj jj]-i*l\l lAA ( __ s _9 

ill cs^ - t -^Aj 2 ' (_g-3 4c-LjJI ( '_y a (_j*a^)ll 4-S^)*- 0 


program: sysTime.asm 

purpose: gets the hour , minutes , seconds , and hundredth of 
from the system using 
calling registers: AH = 2Ch 

return registers: CH =Hour(0 - 23) 

CL =Minutes (0 - 59) 

DH =Seconds (0 - 59) 

DL =Hundredths of seconds (0 - 99) 


input 

output 

usage 

update 


None 

hour , minutes , seconds , and hundredth of seconds 
OUTDEC procedure in procfile.asm 
28/11/2000 


seconds 


.MODEL SMALL 
.STACK 100H 
.DATA 

CR EQU ODH 

LF EQU OAH 

MSG DB 'GET SYSTEM TIME : INT 21H FUNCTION 2C ' , CR, LF, ' $ ' 

TM DB ? 

■ CODE 
MAIN PROC 

; initialization 
MOV AX, 0 DAT A 

MOV DS , AX 

; print msg 
LEA DX, MSG 
MOV AH, 0 9H 

INT 2 1H 

;get system time 
MOV AH, 2cH 
INT 2 1H 

/assign values of time 

MOV BX,DX ; store sec and hundred of secs from DX 

XOR AX, AX ; ax:=zero 


-) tr- 


SUST 





c-jlja-vJaj ; -n h' 


MOV 

AL, CH 

; hour 

CMP 

AL, 12d 


JG 

GREAT 


MOV 

TM, ' a ' 


jmp 

CONTINUE 


GREAT : 

SUB 

AL, 12 


MOV 

TM, 'p' 


CONTINUE : 

CALL 

OUTDEC 


MOV 

DL, ' : ' 


MOV 

Ah, 02H 


INT 

2 1H 


AND 

AX, 0 

; ax : =zero 

MOV 

AL, CL 

; minutes 

CALL 

OUTDEC 


MOV 

DL, ' : ' 


MOV 

Ah, 02H 


INT 

2 1H 


MOV 

AX, 0 

; ax : =zero 

MOV 

AL, BH 

; seconds 

CALL 

OUTDEC 


MOV 

DL, ' . ' 


MOV 

Ah, 02H 


INT 

2 1H 


MOV 

AX, 0 

; ax:=zero 

MOV 

AL, B1 

/hundred of 

CALL 

OUTDEC 


; print space 


MOV 

DL, ' ' 


MOV 

AH, 02H 


INT 

2 1H 


MOV 

DL, TM 


MOV 

AH, 02H 


INT 

2 1H 


/return to dos 


MOV 

AH, 4CH 


INT 

2 1H 



MAIN ENDP 

Include ProcFile.asm 

END MAIN 


jjj*j : £ i \ J \ 
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TITLE Setdate.asm 


Purpose: sets the System date using interrupt 21h 
function 2Bh 
Calling Registers : 


AH 

= 2B H 

CX 

year (1980 

DH 

month ( 1 - 

DL 

day(l - 3 


Return Registers : 


AL = 00 if success to change the system date 
usage : INUNDEC procedure in procfile.asm 
update : 27/11/2000 


it- 


SUST 







.MODEL SMALL 
.STACK 100H 
.DATA 


LF EQU ODH 
CR EQU OAH 
prompt 

DB 

LF, CR, 

'Enter The Day : $' 


MSG M 

DB 

LF, CR, 

'Enter The Month : $' 


MSG Y 

DB 

LF, CR, 

'Enter The Year (1980 .. 2099 

) : $' 

MSGSUC 

DB 

LF, CR, 

'Your Date Is Changed. $' 


MSGFAIL 

DB 

LF, CR, 

'Your Date Is Not Changed. 

1 


DB 

LF, CR, 

'Do You Want To Try Again 

Y/N? $ 

MSGINV 

DB 

LF, CR, 

' Invalid Date . . . ' 



DB 

LF, CR, 

'Do You Want To Try Again 

Y/N? $ 

year 

DW 

' ? ' 



month 

DB 

' ? ' 



day 

DB 

' ? ' 



■ CODE 





MAIN PROC 





MOV AX, 0 DATA 




MOV DS , AX 






begin : 

; Display Prompy Message 
MOV AH, 9 
LEA DX , prompt 
INT 2 1H 
; Read the Day 
CALL INUNDEC 
CMP AL , 1 

JL begin 
CMP AL , 31D 

JG begin 
MOV DAY , AL 
@month : 

MOV AH , 9 

LEA DX , MSG_M 

INT 2 1H 

; Read the Month 
CALL INUNDEC 
CMP AL , 1 

JL 0MONTH 
CMP AL , 31D 

JG 0MONTH 
; CALL INUNDEC 
MOV MONTH , AL 
0YEAR : 

MOV AH, 9 

LEA DX , MSG_Y 

INT 2 1H 

; Read the Year 
CALL INUNDEC 


CMP 

AX , 

1980D 




JL 

0YEAR 




CMP 

CX , 

2099D 




JG 

0YEAR 




; Set 

Date 

using Function 

2Bh 



MOV 

CX , 

AX 

CX = 

The 

Year 

MOV 

DH , 

MONTH 

DH = 

The 

Month 

MOV 

DL , 

DAY 

DL = 

The 

Day 

MOV 

AH , 

2BH 




INT 

2 1H 






; IS DATE CHANGED ? 


V to- 


SUST 



c-jlja-vJaj ; -n J' 


CMP 

AL , 

00H 

JNE 

AGAIN 

MOV 

AH , 

9H 

LEA 

DX , 

MSGSUC 

INT 

2 1H 


JMP 

EXIT 


again : 



MOV 

AH , 

9H 

LEA 

DX , 

MSGFAIL 

INT 

2 1H 


answer: ; 

ANSWER 

Y/N 

MOV 

AH , 

1H 

INT 

2 1H 


CMP 

AL , 

' Y' 

JE 

begin 


CMP 

AL , 

'y' 

JE 

begin 

CMP 

AL , 

'n' 

JE 

EXIT 


CMP 

AL , 

'N' 

JE 

EXIT 


JMP 

ANSWER 

exit : 



MOV 

AH , 

4CH 

INT 

2 1H 



MAIN ENDP 

include procfile.asm 
END MAIN 
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TITLE Settime. asm 


Purpose: sets the System time using interrupt 21h 
function 2Dh 
Calling Registers : 


AH 

= 2D H 



CH 

Hours (0 

. .23 

) 

CL 

Minutes 

(0. . 

59 

DH 

Seconds 

(0. . 

59 


Return Registers : 

AL = 00 if success to change the system time 
usage : INUNDEC procedure in procfile.asm 
update : 27/11/2000 


MODEL SMALL 
STACK 100H 
DATA 

LF EQU 0DH 
CR EQU 0AH 

PROMPT DB LF,CR, 'Enter The Hour (0.. 23) : $' 

MSG_M DB LF,CR, 'Enter The Minute (0 .. 59) : $' 

MSGJ3 DB LF,CR, 'Enter The Second (0 .. 59) : $' 

MSGSUC DB LF,CR, 'Your time is changed. $' 

MSGFAIL DB LF,CR, 'Your Time Is Not Changed.' 

DB LF,CR, 'Do You Want To Try Again Y/N? $' 

MSGINV DB LF,CR, ' Invalid Time...' 

DB LF,CR, 'Do You Want To Try Again Y/N? $' 


-) n- 


SUST 





c-jlja-vJaj ; -n J' 


HOUR DB ' ? ' 

MINUTE DB ' ? ' 

.CODE 

MAIN PROC 

MOV AX, 0 DAT A 

MOV DS , AX 

begin : 

; DISPLAY PROMPT MESSAGE 
MOV AH , 9 

LEA DX , prompt 

INT 2 1H 

; Read The Hour 
CALL INUNDEC 
MOV HOUR , AL 

CMP AL , 23D 

JG begin 

Sminute : 

MOV AH , 9 

LEA DX , MSG_M 

INT 2 1H 

; Read the Minute 
CALL INUNDEC 
CMP AL , 59D 

JG @minute 

MOV MINUTE , AL 
@second : 

MOV AH, 9 

LEA DX , MSG_S 

INT 2 1H 

; Read The Second 
CALL INUNDEC 


CMP 

AL , 

59D 



JG 

Ssecond 



; Set 

Time 

using Function 

2Dh 


MOV 

DH , 

AL 

DH = 

Seconds 

MOV 

CL , 

MINUTE 

CL = 

Minutes 

MOV 

CH , 

HOUR 

CH = 

Hour 

MOV 

AH , 

2DH 



INT 

2 1H 





; IS DATE CHANGED ? 

CMP AL , 00H 

JNE AGAIN 
MOV AH , 9H 

LEA DX , MSGSUC 

INT 2 1H 
JMP EXIT 

again : 

MOV AH , 9H 

LEA DX , MSGFAIL 

INT 2 1H 

answer: ; ANSWER Y/N 


MOV 

AH , 

1H 

INT 

2 1H 


CMP 

AL , 

' Y 

JE 

begin 


CMP 

AL , 

'y 

JE 

begin 


CMP 

AL , 

'n 

JE 

EXIT 


CMP 

AL , 

'N 

JE 

EXIT 



IV- 


SUST 



c-jlja-vJaj ; -n h' 


JMP ANSWER 

exit : 

MOV AH , 4CH 
INT 2 1H 
MAIN ENDP 

include procf ile . asm 
END MAIN 
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I Write SjbfcSlj JliuilJl 4jJ ; ^jVI 

program displayrun; 
uses crt,Dos; 
var 

hs, ms, ss, hunds,he, me, se, hunde : Word; 
ch : char; 

BX, Counter : integer ; 
begin 

clrscr ; 

TextColor (blue) ; 

TextBackground (white) ; 

GetTime (hs , ms , ss , hunds ) ; 

FOR BX : = 1 TO 9 DO 
for ch:='A' to ' Z ' do 

for counter :=1 to 2000 do 
write (ch) ; 

GetTime (he, me, se, hunde) ; 
writeln; 

writeln (' Started at ' , hs ,':', ms ,':', ss ,'.', hunds ) ; 
writeln ( ' Finished at ' , he, ' : ' , me, ' : ' , se, ' . ' , hunde) ; 

writeln ( ' Run time is ' , he-hs , ' : ' , me -ms , ' : ' , se-ss, ' . ', hunde -hunds ) ; 
repeat until keypressed; 
end . 


jajjlLla £-a SjLlatJlj 11 4 jl 1 ^aldHuilj \ Aiilii]| 43 J^}ia]| 

program displayrun; 
uses crt,Dos; 
var 

hs, ms, ss, hunds, he, me, se, hunde : Word; 

ATRIB, ch : BYTE ; 

BX, Counter : integer; 


-) tA- 


SUST 



-si ht 


begin 

clrscr ; 

TextColor (blue) ; 
TextBackground (white) ; 

GetTime (hs , ms , ss , hunds ) ; 

ATRIB : =$ 17; 

FOR BX : = 1 TO 9 DO 
for ch:=65 to 90 do 

for counter :=0 to 2000 do 


BEGIN 

MEM [$B800 : 2* COUNTER] :=CH; 

MEM [ $B800 : 2*COUNTER+l ] : =ATRIB; 

END; 

{ write (ch) ; } 

GetTime (he, me, se, hunde) ; 
writeln; 

writeln (' Started at ' , hs , ' : ' , ms , ' : ' , ss , 
writeln ( ' Finished at ' , he, ' : ' , me, ' : ' , se, 
writeln ( ' Run time is ' , he-hs , ' : ' , me -ms , ' 
end . 


, hunds ) 
, hunde) 
se-ss, ' 


hunde-hunds) ; 


; AJsJ i jjl j \ AijjJall 

TiTle Disp asm : Fill The screen & Compute Runtime 
.MODEL SMALL 
.STACK 100H 
.DATA 


printCh 

dw '?' 




MSGS 

DB 

ODH, OAH, ' Start 

Time 

is 

$' 

Hs 

DB 

i -p i 




Ms 

DB 

' 9 ' 




Scs 

DB 

» 9 ' 




HSs 

DB 

i -p i 




MSGe 

DB 

ODH, OAH, ' Finish 

Time 

is 

$' 

He 

DB 

' 9 ' 




Me 

DB 

' 9 ' 




Se 

DB 

i 9 i 




HSe 

DB 

i 9 i 




MSGR 

DB 

ODH, OAH, 'Run 

Time 

is 

$' 


■ CODE 
MAIN PROC 

; initialization 
MOV AX , @DATA 

MOV DS , AX 

; Get start time 

MOV AH, 2CH 

INT 2 1H 

MOV Hs , CH 

MOV Ms , CL 

MOV Scs , DH 

MOV HSs , DL 

MOV AX,0B800h ; color active display page 

MOV DS , AX 

MOV AH, 17H 

MOV BX, 9 

DISPLAY_ALL : 

MOV AL, 4 lh 

AGAIN : 

MOV DI,0 

MOV CX, 2000d 

;fill active display page 


-) i V 


SUST 



c-jlja-vJaj ; -n h' 


MOV 

ADD 

LOOP 


MOV 


MOV 

CALL 

MOV 


XOR 


XOR 


FILL_BUF : 

[DI] , AX 
DI, 2 

FILL BUF ;loop until done 
ADD AX , 0 1 H 

CMP AL, ' Z ' 

JLE AGAIN 
DEC BX 

JNZ DISPLAY_ALL 
; Get finish time 
MOV AX , @DATA 

MOV DS , AX 

MOV AH, 2CH 
INT 2 1H 

MOV He , CH 

MOV Me , CL 

MOV Se , DH 

MOV HSe , DL 

; display start time 

AH , 9 

LEA DX , MSGs 
INT 2 1H 

XOR AX , AX 

AL , Hs 
OUTDEC 
DL , ' : ' 

MOV AH , 2 

INT 2 1H 

I 

AX , AX 
MOV AL , Ms 
CALL OUTDEC 
MOV DL , ' : ' 

MOV AH , 2 

INT 2 1H 

r 

AX , AX 
MOV AL , Scs 
CALL OUTDEC 
MOV DL , ' . ' 

MOV AH , 2 

INT 2 1H 

r 

XOR AX , AX 

MOV AL , HSs 

CALL OUTDEC 
MOV DL , ' : ' 

MOV AH , 2 

INT 2 1H 

; display finish time 


MOV 

AH , 

9 

LEA 

DX , 

MSGe 

INT 

2 1H 


XOR 

AX , 

AX 

MOV 

AL , 

He 

CALL 

OUTDEC 

MOV 

DL , 

1 . 1 

MOV 

AH , 

2 

INT 

2 1H 


f 

XOR 

AX , 

AX 


-\o 


SUST 



c-jlja-vJaj ; -n d' 


MOV AL , Me 
CALL OUTDEC 
MOV DL , ' : ' 

MOV AH , 2 

INT 2 1H 

r 

XOR AX , AX 

MOV AL , Se 

CALL OUTDEC 
MOV DL , ' . ' 

MOV AH , 2 

INT 2 1H 

, 

XOR AX , AX 

MOV AL , Hse 

CALL OUTDEC 
MOV DL , ' : ' 

MOV AH , 2 

INT 2 1H 

; display run time 
MOV AH , 9 
LEA DX , MSGR 
INT 2 1H 

XOR AX , AX 

MOV AL , He 

SUB AL , Hs 

CALL OUTDEC 
MOV DL , ' : ' 

MOV AH , 2 

INT 2 1H 

XOR AX , AX 

MOV AL , Me 

SUB AL , Ms 

CALL OUTDEC 
MOV DL , ' : ' 

MOV AH , 2 

INT 2 1H 

XOR AX , AX 

MOV AL , Se 

SUB AL , Scs 

CALL OUTDEC 
MOV DL , ' . ' 

MOV AH , 2 

INT 2 1H 

XOR AX , AX 

MOV AL , HSe 

SUB AL , HSs 

CALL OUTDEC 
; dos exit 

MOV AH, 4CH 
INT 2 1H 

MAIN ENDP 

Include procfile.asm 
END MAIN 
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-1M- 


SUST 
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